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Table D-l. Summary of Data Available for Potential Release Sites Within CFA (WAG 4). 

0” Site Code Site Description 

4-0, WA-09 

CFA- I 1 French Drain (containing S-in. she,,, N. of CFA-633 

4-m WA-13 ky We,, (South of CFA-MO) 

WA-14 

CPA-15 Dry We,, (CFA-674) 

u 
L WA-16 

4-03 WA- I8 

CFA-19 

CFA40 

CFA-2, 

WA-22 

WA-23 

by Well (South of WA-682 Pumphouse, 

Gasoline Tanks (2) East of WA-606 

Fuel Oil Tank at CFA-609 (WA-7321 

Fuel Tanlr at Nevada Circle I (South by WA-6291 

BTEX, TPH, WCS 

BTEX, TPH 

Reid inspection and screening indicated no 
source 

F~etd inspection and screening indicated no 
SO”KC. 

Confirmatory soil samples during tank 
removal indicated residual TPH at 2.3 m 
(7.6 R) bgs. 

Cantinnatmy soils samples during and after 
tank removal imiicated I?% at 2.7 m (9 ft) 
and, 2.butanane, t&racb,orcetb.wc. & 
xylene from 5-5.1 m (16.5 to 16.8 fi) bgs. 



Table D-l. Summary of Data Available for Potential Release Sites Within CFA (WAG 4). 

CFA-24 

CF.&2s 

WA-27 

CFA-28 

WA-29 

CFAJO 

u 
b 

CFA-31 

WA-32 

WA-33 

WA-34 

CF.435 

WA-36 

CFA-37 

CF.438 



Table D-l. Summary of Data Available for Potential Release Sites Within CFA (WAG 4). 

Site Description 

CF.&E 

CFA-39 

CF.&40 

CFA-41 

CFAc!4 

CFA-17,4i 

CFAJO 

CFA-06 

CF.&43 

CF.444 

CFA-07 

CFA-12 

BTEX. IT” 

TPH 

TF” 

Metals, mdionuclides, 
FCBS, “ocs, S”OCs 

Metals, PAHs, PCBS, 
“OCS, svccs 

Metals, “ocs, 
mdionuelides 

Metals 

Metals 

Lead 

WCS, swcs, 
cadionuclides 



Table D-l. Summary of Data Available for Potential Release Sites Within CFA (WAG 4). 

0” Site Code site Description 

CFA-48 

CFA-“8 

CFA-49 

CFAA-IO 

CF.&26 

CFA-46 

CFA-01 

Metals, mdionuclides 

Metals. mdionuclides. 
Pals, “ocs, PAHS, 
pesticides, helhicides 

Radionuclides. WCs. 
PAHE, PCBs, metals 

“03. PA”% TPH 

PAHS, WCS 

BT!3X, TPH 



Table D-l. Summary of Data Available for Potential Release Sites Within CFA (WAG 4). 



Table D-2. Summary of Potential Release Sites Retained or Eliminated for the OU 4-13 Cumulative Risk Assessment 

OU Site Code Site Description Type of Eliminate/Retain for COPC Reason for Elimination 
Investigation SCKCTl? 

441 CFA-09 

CFA-11 

Central Gravel Pit 

4-02 CFA-13 

CFA-14 

French Drain (with 5-in. shell) N. of CFA-633 

Dry Well (South of CFA-640) 

Two Dry Wells (CFA-665) 

CFA-15 Dry Well (CFA-674) 

CFA-16 

u 
& 4-03 CFA-18 

Dry Well (South of CFA-682 Pumphouse) 

Fire Department Training Area, Oil Storage Tanks 

CFA-19 Gasoline Tanks (2) East of CFA-606 

CFA-20 Fuel Oil Tank at CFA-609 (CFA-732) 

CFA-2 1 Fuel Tank at Nevada Circle 1 (South of CFA-629) 

CFA-22 Fuel Oil Tank at CFA-640 

CFA-23 Fuel Oil Tank at CFA-641 

Interim Action 

Interim Action 

Track-l 

Track-l 

Track- 1 

Track- 1 

Track- 1 

Track-l 

Track-l 

Track-l 

Track-2 

Track-l 

Eliminate 

Eliminate 

Retain for COPC Screen [a] 

Elimiite 

Retain for COPC Screen [a] 

Eliminate 

Eliminate 

Eliminate 

Eliminate 

Eliminate 

Eliminate 

Eliminate 

No Further Action ROD 

No Further Action ROD 

NA 

No Further Action Track 1 
Decision Document 

NA 

No Further Action Track 1 
Decision Document 

No Further Action Track 1 
Decision Document, ROD 

No Further Action Track 1 
Decision Document, ROD 

No Further Action Track 1 
Decision Document, ROD 

No Further Action Track 1 
Decision Document, ROD 

No Further Action Track 2 
Decision Document 

No Further Action Track 1 
Decision Document, ROD 



Table D-2. Summary of Potential Release Sites Retained or Eliminated for the OU 4-13 Cumulative Risk Assessment 

ou Site Code Site Description Type of Eliminate/Retain for COPC Reason for Elimination 
Investigation SCRtXl? 

CFA-24 

CFA-25 

CFA-27 

CFA-28 

CFA-29 

CFA-30 

CFA-31 

CFA-32 

CFA-33 

CFA-34 

Fuel Tank at Nevada Circle 2 (South of CFA-629) 

Fuel Oil Tank at CFA-656 (North Side) 

Fuel Oil Tank at CFA-669 (CFA-740) 

Fuel Oil Tank at CFA-674 (West) 

Waste Oil Tank at CFA-664, active 

Waste Oil Tank at CFA-665, active 

Waste Oil Tank at CFA-754, active 

Fuel Tank at CFA-667 (North Side) 

Fuel Tank at CFA-667 (South Side) 

Diesel Tank at CFA-674 (South) 

Track- 1 

Track- 1 

Track-l 

Track-l 

Track-l 

Track-l 

Track- 1 

Track-l 

Track-l 

Track-l 

Eliminate 

Eliminate 

Eliminate 

Eliminate 

Eliminate 

Eliminate 

Eliminate 

Eliminate 

Eliminate 

No Further Action Track 1 
Decision Document, ROD 

No Further Action Track 1 
Decision Document, ROD 

No Further Action Track 1 
Decision Document, ROD 

No Further Action Track 1 
Decision Document, ROD 

No Further Action Track 1 
Decision Document, ROD 

No Further Action Track 1 
Decision Document, ROD 

No Further Action Track 1 
Decision Document, ROD 

No Further Action Track 1 
Decision Document, ROD 

No Further Action Track 1 
Decision Document. ROD 

No Further Action Track 1 
Decision Document, ROD 



Table D-2. Summary of Potential Release Sites Retained or Eliminated for the OU 4-13 Cumulative Risk Assessment 

OU Site Code Site Description Type of Eliminate/Retain for COPC Reason for Elimination 
Investigation SCreetl? 

CFA-35 Sulfuric Acid Tank at CFA-674 (West Side) 

CFA-36 Gasoliie Tank at CFA-680 

CFA-37 Diesel Tank at CFA-681 (South Side) 

CFA-38 Fuel Oil Tank, CFA-683 

tl 
La CFA-45 

4.04 CFA-39 

CFA-40 

CFA-41 

4-05 CFA-04 

CFA- 
17147 

Underground Storage Tank 

“Drum Dock” (CFA-771) 

Returnable Drum Storage - South of CFA-601 

Excess Drum Storage - South of CFA-674 

Pond (CFA-674) 

Fire Department Training Area @enned) and Fire 
Station Chemical Disposal 

Track- 1 

Track-l 

Track-l 

Track-l 

Track-2 

Track- 1 

Track-l 

Track-l 

Track-2 

Track-2 

Eliminate 

Eliminate 

Eliminate 

Eliminate 

Eliminate 

Eliminate 

Eliminate 

Eliminate 

Retain for COPC Screen [a] 

Retain for COPC Screen [a] 

No Further Action Track 1 
Decision Document, ROD 

No Further Action Track 1 
Decision Document, ROD 

No Further Action Track 1 
Decision Document, ROD 

No Further Action Track 1 
Decision Document, ROD 

No Further Action Track 2 
Decision Document 

No Further Action Track 1 
Decision Document, ROD 

No Further Action Track I 
Decision Document, ROD 

No Further Action Track 1 
Decision Document, ROD 

NA 

NA 



Table D-2. Summary of Potential Release Sites Retained or Eliminated for the OU 4-13 Cumulative Risk Assessment 

ou Site Code Site Description Type of Eliminate/Retain for COPC Reason for Elimination 
Investigation Screen? 

CFA-50 Shallow Well East of CFA-654 Track-l/Track-Z Eliminate No Further Action Track 

446 CFA-06 

CFA-43 

CFA-44 

4-07 CFA07 
CFA-12 

u 
25 

CFA-48 

4-08 CFA-08 

CFA-49 

4-09 CFA-10 

CFA-26 

CFA-42 

CFA-46 

Lead Shop (outside areas) 

Lead Storage Area 

Spray Paint Booth Drain (CFA-654) 

French Drains E/S (CFA-633) 
French Drains (2) (CFA-690) 

Chemical Washout South of CFA-633 

Sewage Plant (CFA-691), Septic Tanks (CFA-716), 
and Drainfield 
Hot Laundry Drain Pipe 

Transformer Yard Oil Spills 

CFA-760 Pump Station Fuel Spill 

Tank Farm Pump Station Spills 

Cafeteria Oil Tank Spill (CFA-721) 

Track-2 

Track-2 

Track-2 

Track-l/Track-2 
Track-l/Track-2 

Track-2 

Track-2 

Track-2 

Track-2 

Track-2 

Track-2 

Track-2 

Retain for COPC Screen [a] 

Retain for COPC Screen [a] 

Retain for COPC Screen [a] 

Retain for COPC Screen [a] 
Retain for COPC Screen [a] 

Eliminate 

Retain for COPC Screen [a] 

Retain for COPC Screen [a] 

Retain for COPC Screen [a] 

Retain for groundwater 
pathway evaluation [c] 

Retain for COPC Screen [a] 

Retain for groundwater 
pathway evaluation [cl 

l/Track 2 Decision 
Document, ROD 

NA 

NA 

NA 

NA 
NA 

No Further Action Track 2 
Decision Document, ROD 

NA 

NA 

NA 

NA 

NA 

NA 



Table D-2. Summary of Potential Release Sites Retained or Eliminated for the OU 4-13 Cumulative Risk Assessment 

ou Site Code Site Description 

4.10 CFA-01 Landfill I 

Type of 
Investigation 

Track-2 

Eliminate/Retain for COPC 
Screen? 

Eliminate 

Reason for Elimination 

OU 4-12 RIlFS (Track 2 
Decision Document) 

4-11 CFAM Motor Pool Pond 

4-12 CFA-Ol Landfill I 

CFA02 

CFA-03 

4.13 CFA-51 

CFA-52 

RI/FS Retain for groundwater 
pathway 

evaluation [b] 

RIiFS Eliminate 

Landfill II RIIFS Eliminate 

Landfill 111 RIlFS Eliminate 

Drywell at North End of CFA-640 

Diesel Fuel UST (CFA-730) at CFA-613 
Bunkhouse 

RI/FS 

RIIFS 

Retain for COPC Screen [a] 

Retain for groundwater 
pathway evaluation [cl 

NA 

Remedial Action (RIIFS 
Decision Document, ROD) 

Remedial Action (RIIFS 
Decision Document. ROD) 

Remedial Action (RIIFS 
Decision Document, ROD) 

NA 

NA 

[a] Site is retained for COPC screening because COPC screening was not conducted in the OU 4-13 RI/FS Work Plan. Screening was not performed in the 
Work Plan due to a lack of analytical data for the site at the time the Work Plan was issued. 
[b] Although the OU 4.13 ROD documents that no further remedial action is necessary at CFA-05, the site is retained for groundwater evaluation in the 
BRA to address a groundwater characterization data gap. 
[c] Contaminant screening was performed in the OU 4-13 Work Plan, so no additional screening for this site is presented in Appendix C. 



Table D-3. Dimensions of Sites Evaluated in the BRA”. 

Contamination 
Thickness 

Site Area (m’) Cm) Volume (m’) 

CFA-04 6.88E+03 5.5 3.78E+04 

CFA-05 7.43E+03 5.8 4.31E+04 

CFA-07 1.46E+Ol 3.5 5.1 IE+Ol 

CFA-08 Drainfield I .86E+04 9.9 1.84E+05 

CFA-08 STP 5.57E+03 6.2 3.45E+04 

CFA-10 8.08E+02 3.05 2.46E+03 

CFA- 12 (south drain) 1.34E+Ol 3 4.02E+Ol 

CFA-13 2.5OE+Ol 9.1 2.28E+O2 

CFA- 15 3.00E-01 7.9 2.37E+OO 

CFA-17147 1.96E+03 1.7 3.34E+03 

CFA-26 9.30E+02 5 4.65E+03 

CFA-42 8.36E+Ol 0.8 6.69E+Ol 

CFA-46 3.32E+Ol 6.9 2.29E+02 

CFA-52 8.40E+OO 2.9 2.44E+O 1 

a. These site dimensions were developed from the mntaminant nature and extent discussion in Section 4. Only sites that are 
quantitatively evaluated in the BRA are shown on the table. 

D-11 





Table D-5: Soil Concentrations for O- to OS-Foot Interval by Site 

COPC 
Amdor-12% 
Arwlor-1*6o 

P 

Ag-l08m 
Am-241 

t; Ba-133 
Bi-212 
Bi-214 
cs-137 
Eu-152 
Pb-212 
h-238 
pu-239,240 
b-226 
n-208 
“-234 
“-235 
“-238 

CFAM CFAo7 CFA48D 08STP CFA-10 CFA-12 CFA-13 CFA-15 CFA-1714, WA42 CFAO5 CFA-26 CFA4 CPA.52 



Table D-6: Soil Concentrations for O-to 4-F& Interval by Site 

,~ 
(mg/kg or p&g) 

COFC CFA44 CFA.0, CFA080 CFA- CFA-IO CFA-I2 CFA-13 CFA-15 CFA-,7/47 CFA42 CFAOS CFA-26 CFA.46 CFA-52 
AC-228 
Ag-108m 
Am-241 
h-133 
Bi-212 

:--------t‘---“--------~-------t---------~-------~---------~---------~----------~--------~--------~-------t-------~-------~ 

Bi-214 
:--------T-------:--------~-------~---------~-------~---------~---------~----------~--------~--------~-------;-------~-------, 

Cs-137 
p---oij -------_ +~Tii~ -__----? --------- f----j --------- 
:--------t---.---:--------~-------~---------, 

j --------- i ----------j--------i -------- + --__-_- i ----__- f ____--_; 

Eu-152 I I 
‘-------:‘--------t--------~----------~--------~--------~-------~-------~-------~ 
I ND I 

m-212 
:--------t-------:--------t--------~---------:-------~---------~---------~--------.-~--------~--------~-------~-------~-------~ 

Fu-238 
‘--------t-------i--------i-------i----------~-------~---------~---------~----------~--------~--------~-------;-------~-------, 

FC239,*40 
/ .-______- j -------_ +Eii-~ --_---- j --------- f ------- 1 ---------j --------- 1 ----------i -------- 1 --------+---_-_-j -----__ + ______- i 

Ra-226 
IT208 
u-234 
“-235 
“-238 I I 
Zr-95 

NO: Chemical is a COPC for thir site, but was not present in tie II to 0.5 fcmt depth interval 
Bla*: Chemical is not a sail COPC for this rite. 

L2/3/98, 
230 PM 



Table D-7: Soil Concenhations for O- to M-Foot Interval by Site 12,3,98, 
233 PM 



Table D-S: Average Soil Exposure Point Concentrations from 0 to 0.5 ft During Period Year 0 to Year 25 

Average concentration from 0 to 0.5 ft during period year 0 m  year 25 &nsed on radioactive decay) 
wim 

CFA- 
COFC CFA44 CFAO7 CFA08D OBSTI’ CFA-IO CFA-12 CFA-13 CFA-I5 CFA-17/47 CFA42 CFAM WA-26 CFA-46 CFA.52 
AC-228 
Ag-lO8lll 
All-241 
h-133 
Bi-212 
Bi-214 
cs-137 
Eu-152 
*b-212 
h-238 
h-2391240 
Ra-226 
lwot? 
“-234 
“-235 
“-238 
zr-95 
N&S: 
ND: Chemical is a COPC far this site, but was not present in the 0 ta 0.5 foot depth interval 
Blank: Chemical is not a sail COFC for this site. 

12/3/98, 
24.4 PM 



Table D-9: Average Soil Exposure Point Concentrations from 0 to 4 ft During Period Year 0 to Year 25 1*13/5%, 
*:41 PM 

Soil (0 to 4 R) 
Average concentatian from 0 to 4 A during perk4 year 0 to year 25 (based on radioactive decay) 

(pCi/g) 
CFA- 

COPC CFA-04 CFAW CFA08D 08STP CFA-IO CFA-I2 CFA-13 CFA-15 CFA-,714, CFA-42 CFAM CFA-26 CFA4 c~A.52 
AC.228 
Ag-mm 
Am-241 
9%133 
Bi-212 
Bi-214 
cs-137 
Eu-152 
Pb-212 
Fw238 
PI-2391240 
Ra-226 
n-208 
“-234 
“-235 
“-238 
7595 
N&S: 
ND: Chemical is a COPC for dds site. but was not detected in the 0 to 4 foot depth interval 
Blanlt: Chemical is not a COPC for this site 



Table D-10: Average Soil Exposure Point Concentrations from 0 to 0.5 ft During Period Year 100 to Year 125 

So0 (0 to 0.5 *) 
Average concentration from 0 to 0.5 ft during period year 100 to year 125 (based on radioactive decay) 

N/g) 
CFA- 

COPC CFA-04 CFAu7 CFA08D OW,-P CFA-LO CFA-,2 CFA-13 CFA-I5 CFA-17147 CFA42 CFA-OJ CFA-26 CFA46 CFA-52 
Ac-228 
Ag-108Ill 
Am-241 
b-133 
*i-212 
Bi-214 
cs-137 i i / 
Eu-152 : i 

/ 

Pb-212 
/ i 

: 8 
pu-238 I 

Fw239124Q 
Ra-226 
n-208 
u-234 
“-235 
“-238 
zr-95 
NC&S: 
ND: Chemical is a COPC for this site, but was not detected in dx 0 to 4 fwf de@ interval 
Blank: Chemical is not a COPC for this site. 



Table D-11: Average Soil Exposure Point Concentrations from 0 to 4 ft During Period Year 100 to Year 125 1*/3/9*. 
3332 P,M 

Soil (0 to 4 fij 
Average concentration from 0 to 4 R during period year 100 to year 125 (based on radiowtive decay) 

Wik) 
CFA- 

COPC CFAJM CFA4I7 CFA-08D 08STP CFA-10 CFA-I2 CFA-13 CFA-15 CFA-17147 CFA-42 CFA-05 CFA-26 CFA46 CFA-52 
Ac-228 i i 8 i i I I I i I I i 
*g-108m I I / ND i I I 
Alll-241 

I I I I 
I i ND : 4.22!%2 1 

Ba-133 : : I ND I 
Bi-212 

I I 
I I i i i i I t I I 

Bi-214 / i I I I I I I i 
cs-137 i 3.46EO2 i : 1.37E+Oll / ND i 
Eu-152 

: I 
: ND I I I 

PbZ12 
I I : 

8 I i I I I I I 
h-238 ; I I I I I ; ; 
h-?39mG I 4.22B-01 I 
b-226 ! :2.18E+00:2.12E+‘“,: 
TI-208 

1 1 i 

I : I : I I I i 
“-234 ‘2.57E+00/ : I I t I 
U-235 I 3.58Bdl / I 3.44E4Il I : ND : 4.83EJX I 
U-238 p478+w : I ND :2.21E+00: I I 
Zr-95 

t I 
i i i i 

i---------l-------~--------~-------- i I 3O&175 1 I i 
~-.------~--.----1-~-------~--------,----------~------- ,-.------ -.---_-1----.---L-_-----~ i ’ ’ 

t40WS: 
ND: Chemical is a COPC for thir rite, but was not detected in he 0 to 4 foot depth interval. 
Blank: Chemical is not a COPC for this site. 



Table D-1Za: Average Soil Exposure Point Concentrations from 0 to 10 ft During Period Year 100 to Year 130 1213198. 
3336 P M  



Table D-l% Average Soil Exposure Point Concentration from 0 to 10 fl During Year 100 W3198. 
3:03 P M  



Table D-13: Concentrations of COPCs in Homegrown Produce at Year 100 ,2/3/98 
3:,3 PM 

COPC CFA-OL( CF.035 CFA01 CFA480 CFADESTP CFA-IO CFA-12 CFA-13 CFA-15 CFA-11141 WA.42 CFA-26 CFA-46 WA-52 
I,l,l-Trichloroedme 

1.06Ed2 1.14E43 

,.79EM -- 

,.49E-04 ,.49ExM 

4.4,!3+0, -- 

,.22En4 ,.22Eo4 

6.71E63 
. . 

S.%ECM -- 5.%EOZ 
2.53EO4 -- 

5.%EOZ 
O.OOE+M) 
I .2OE-02 

,.49Ea( ,.49,X4 I .49804 

. . 

4.95E+W -- ,.82E+oO 

L22EO4 ,.22,X4 1.22804 

3.%EO2 -- 
,.,2E02 NOEd 
3.81806 -- 

6.728-0, -- 
I. ,6EXX ,.,7E45 ,.16E45 

. . 

2.808-02 

. . 
1.72804 1.84E.04 
,.32E03 8.6nEu4 

. 

,.49Eu4 

ND 

1.49E-04 
1.4oE45 -- 
,.49!34 I .49EO4 

1.08EU4 ND 
,.22!504 1.22E-04 

1.49Eo4 I.49804 1.49Eu4 

1.22EO4 1.22B4M ,.22Eo4 

1.49804 1.49EJM 

I .22EJ34 ,.22Eu4 I .22EO4 

ND 

ND 
,.,6E05 

ND 

. . . . 
1.8lEd3 -- 
1.16EOS 1.16IMS 

2.50E02 -- 

,.2OEO3 -- 
9.77865 -- 
,.33E-o3 - 

,.,6Ea5 I. ,6lxS ,.,6E45 ,.,6,X,5 ,.,6E05 ,.,6EAX LL6E.05 

ND 1.928-02 

,.35E04 



Table D-14. Dermal Permeabilities. 
Dermal Permeability (Kw,) 

COPC (cmlhr)' 
Aroclor-1254 7.57E-01 2a 
Aroclor-1260 8.49E-01 2a 
Arsenic l.OOE-03 1 
Benzo(a)anthracene 8.60E-01 2a 
Benzo(b)fluoranthene 1.39E+OO 2a 
Benzo(g,h,i)perylene 1.62E+OO 2a 
Chlorodifluoromethane 1.93E-02 2a 
Di-n-butylphthalate 3.30E-02 2 
Lead l.OOE-03 2 
Mercury 1 .OOE-03 1 
Phenanthrene 230E-01 2 
Phenol 5.50E-03 2 
Tetrachloroethene 4.80E-02 2 
l,l,l-Trichloroethane 1.70E-02 2 
AC-228 1 .OOE-03 1 
Ag-108m 1 .OOE-03 1 
Am-241 1 .OOE-03 1 
Ba-133 1 .OOE-03 1 
Bi-212 1 .OOE-03 1 
Bi-214 1 .OOE-03 1 
cs-137 1 .OOE-03 1 
Eu-152 1 .OOE-03 1 
Pb-212 1 .OOE-03 1 
Pu-238 1 .OOE-03 1 
Pu-239/240 1 .OOE-03 1 
Ra-226 l.OOE-03 1 
TI-208 1 .OOE-03 1 
U-234 1 .OOE-03 1 
U-235 1 .OOE-03 1 
U-238 l.OOE-03 1 
Zr-95 1 .OOE-03 1 

Notes: 
[a] Calculated using the equation: log Kp = -2.72+0.711ogK,0.0061MW (USEPA. 1992). 
[b] Based on value for m-xylene. 

Reference: 
[I, Becker. 1995 
121 U.S. Environmental Protection Agency, 1992. Dermal Exposure Assessment: 
Principles and Applications, Office of Health and Environmental Assessment, 
Washington. D.C., EPAI600/5911011B, January 
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Table D-15: Air Pathway COPC Concentrations - Current Occupational Scenario 12/3/98 
3:13 PM 

Area Weighted Average COPC Concentration COPC Concentration 
Soil Concentration in Fugitive Dust [a] in Air (Volatiles) 

COPC 
AraekmI254 
Aroelar-,260 
A....:. /%I.xI”L 
Benza(g,h,i)perylene 
Bemo(a)anthracene 
Bem”(b,“uora”*e”e 
Lead 
MWJ~ 
Phemntbrene 
AC.228 
Ag-108m 
Am-241 
Ba-133 
Bi-212 
Bi-214 
Cs-137 
Eu-152 
Pb-212 
Pu-238 
PI-239,240 
Ra-226 
TI-208 
U-234 
“-235 
U-238 
zr-95 

(mglkg or pCi/g) (mgh’ or pCi/m’) (mgim3) 

: ------ 

:----------_---------~----------------------~----------~~----------~ 
, 

[a] Based an non-volatile COPCs present in the 0 to 0.5 foot depth interval at CFA-04, CFA-08D, and CFA-IO. 
The total area of these sites is 26.201.5 12 (282.058 2). 
--: Not calculated because COPC was not detected in the 0 to 0.5 foot depth interval 
NA: Not applicable, COPC is not volatile. 
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Table D-16: Air Pathway COPC Concentrations - Future Occupational Scenario 

COPC 
Aroclar-1**4 

Area Weighted Averag COPC Concentration COPC Concenmtion 
Suil Concentration in Fugitive Dust [a] in Air (Valatiles) 

-------------------,---------------------~--------~~!~~~--------- (mgikg or pCi/g) (mg/m3 or pCi/m’) 
,.38B-08 

I----------’ 
NA ___-____---_-__ 

I__--__ 9’ 
4,41B-10 j ----------- NA ------____ j 

,.--!L~~ 
l:i~~~~ ------ i-------__-- Ej;i -___--____! 
---------------:------------------------~ 

I---------~-..------~----------~~---------~-----------~~----------~ 
I----------~---------:----------~~---------~-----------~~----------~ 

:------ihzE+oz 
-z -__------ j ------- iyL-oh ---___ j _----___-__ g ___-______ 4 

“-------------------~-------j~i~~~j------~-----------~-~----------~ 
4.67E+Ol I I--------------------:---------------------~------------------------~ 

!--------------------,---------------------~-----------~~-----------~ 

1-------- ..: -____---- j_--------_ .: -____---_ j __________- !A __________ i 
I---.-..-._----.-..-~----------~~---------~-----------~~----------~ 
!.-.-------..-------~----------~~---------~-----------~~----------~ 

[a] Based on non-volatile COPCs present in the 0 to 0.5 foot depth interval at CFA-W, CFA-OBD. and CFA-IO 
The tml area of these sites is 26.201.5 m2 (282.058 ft2). 
-: Not calculated because COPC was not detected in the 0 to 0.5 foot drprh interval 
NA: Not applicable, COPC is not volatile. 



Table D-17: Air Pathway COPC Concentrations - Future Residential Scenario 12/3/98 
215 PM 

COPC 
1.1. Idrichhmhane 

Area Weighted Average COPC Concentration COPC Concentration 
soil Co”centration in Fugitive Dust ,a, in Air (Vohtiles) [b] 

Includes Radioactive Decay 
(mdlrg or pCik) (mglm’ or pCi/m’) (w/m’) 

--: Nat calculated because COPC was not detected in the 0 to 10 foot depth intwval. 
NA: Not applicable. COPC is not volatile. 
[a] Based on con-volatile COP& present in the 0 to 10 foot depth interval at CFA44. CPA-OBD, CPA-IO, CPA-n, 
CPA-I!., CPA-15, and CPA-17/47. The tot.4 area ofthese sites is 2.828+04 m? (3,036E+5m). 

(b] Based on volatile COPCs present in the 0 to 10 foot depth interval at CPA-17/47. The total arra afthis site is 
1,962 In2 (21.121 02). 
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Table D-18. GWSCREEN parameters and the values used for transport modeling. 

Variable Parameter Description Value’ Units 

L 

W 

Ds 
I 

aL 

aT 

QI 

hn 
EWST 

X 

Y 

Source length parallel to aquifer flow direction 

Source width perpendicular to aquifer flow direction 

Thickness of source 

Infiltration rate (Darcy flux) 

Aquifer pore velocity 

Volumetric water content in source 

Volumetric water content in unsaturated zone 

Bulk density at source 

Bulk density in unsaturated zone 

Bulk density of aquifer 

Adsorption coefficient in source 

Adsorption coefficient in unsaturated zone 

Adsorption coefftcient in aquifer 

Porosity of aquifer 

Depth to aquifer below contamination zone 

Dispersivity in the direction of aquifer flow 

Dispersivity perpendicular to direction of flow 

Initial contaminant mass or activity 

Half-life of contaminant 

Equivalent well screen thickness 

Distance from source to receptor, parallel to flow 

Distance from source to receptor, perpendicular to 
tlow 

site-specific 

site-specific 

site-specific 

0.1 

570 

0.3 

0.3 

1.5 

1.9 

1.9 

contaminant-specific 

contaminant-specific 

contaminant-specific 

0.1 

site-specitic 

9 

4 

site- and contaminant- 
specific 

contaminant-specific 

15 

site-specific 

site-specific 

m 

m 

m 

m/yr 

m/Y 
unitless 

unitless 

91 cm3 

g/cm’ 

81 cm3 

mL/g 

mL/g 

d/g 
unitless 

m 

m 

m 

mg or Ci 

Y 
m 

m 

m 

a. Values are default Track 2. numbers unless othenvise noted 

b. Source length and width derivation is described in text. 

c. The thickness of the source volume is based on predicted leached depth, as described in text. 

d. Sorption coefficients are, in this analysis, identical for source, unsaturated, and saturated zones. 

c. Depth to aquifer is the cumulative vadose zone intcrbed thickness for each site. 

f. Distance from source to receptor is unique for each source/receptor. based on location of ten receptors at downgradient edge 

D-27 



Table D-19. COPC total masses or activities in soil (sources to groundwater). 

Contaminant 
Modeled Decay 

Product’ 
Half-life 

(Ye 

sorption 
Coefficient 
Kd (mLfg)b 

Total Inventory in Soil to be 
Transported to Groundwater 

(mg or Ci) 

AC-228 7.00E-04 

TX-228 

Ag-108m 

Am-241 

1.27E+02 

4.32E+O2 

Np-237 

Ba-133 

Bi-212 

l.OSE+Ol 

l.lSE-04 

Pb-208’ 

Bi-214 3.80BOS 

Pb-210 

cs-137 

Eu-152 

Pb-212 

3.02E+Ol 

1.36E+Ol 

1.21E-03 

Pb-208 

Pu-238 8.78E+Ol 

U-234 

Pu-2391240 

Ra-226 

Tl-208 

2.41E+04 

1.60E+O3 

S.80E-06 

Pb-208 

U-234 

U-235 

U-238 

Arsenic 

2.4SE+OS 

7,04E+08 

4.47E+09 

n/ad 

N/a 

N/a 

N/a 

N/a 

N/a 

N/a 

N/a 

Benzo(a)anthracene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Chlorodifluoromethane 

Di-n-butylphthalate 

Lead 

Mercury 

O.OOE+OO 

9.00E+Ol 

3.40E+02 

S.OOE+Ol 

1 .OOE+02 

1 .OOE+O2 

S.OOE+O2 

O.OOE+OO 

1 .OOE+OZ 

2.2OE+Ol 

2.20E+Ol 

1 .OOE+02 

O.OOE+OO 

6.00E+oo 

6.00E+OO 

6.ooE+oo 

3 .OOE+OO 

l.l9E+03 

3.69E+03 

4.74E+03 

1.73E-01 

l.O2E+02 

1 .OOE+O2 

1 .OOE+02 

7.84E-02 

2.87E-OS 

4.80E-OS 

3.38B02 

6.96&06 

4.73B06 

7.64B02 

4.38E-24 

6.32E-02 

l.l4E-07 

7.63E+OO 

6.53E-05 

8.03E-02 

4.85E-23 

7.12E-04 

2.SSE-07 

1 &E-02 

2.95E-01 

7.32E-02 

2.12E-25 

l.l7E-01 

S.93E-02 

1.30E-01 

7.49E+O8 

3.58E+05 

1,67E+OS 

2,98E+OS 

6.98E+O5 

3.42E+06 

5.12E+O9 

5.53E+09 
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Table D-19. (continuedl 

Contaminant 
Modeled Decay Half-life 

Product” 0 

Sorption 
Coefficient 
Kd (mUg)b 

Total Inventory in Soil to be 
Transported to Groundwater 

(mg or Ci) 

Phenanthrene 

Phenol 

Tetrachloroethene 

l,l, 1-Trichloroethane 

TF’H-diesel 

TPH-gasoline 

TPH-heating oil 

N/a 

N/a 

N/a 

N/a 

N/a 

N/a 

4.23E+Ol 8.11E+O4 

8.64&02 2.16E+OS 

7.89B01 9.SOE+02 

3.27&01 2.92E+O2 

1.78E+OO 6.77E+lO 

1.40E+OO 4.90E+lO 

1.78E+OO 2.47E+ll 

a. Some parent radionuclides have relatively short half-lives and high sorption coefficients. For these (AC-228, Am-241, 
Bi-214, and Pu-238), the first daughter pmduct ofthese (Th-228, Np-237, Pb-210, and U-234, respectively) was modeled 

Daughter product inventories for these were obtained From the relationship of activity and half-life: 

(Activity)w,m = (Activity)-,* [(balf-life)~(half-life)ti& 

b. For mdionuclide contaminants with extremely short half-lives (i.e., less than I .O yr), the COCs are assumed to decay entirely 
to stable products before exiting the system. These contaminants were converkd fkom parent curies to stable pmduct 
milligrams (Pb-208 for thorium series decay chain COCs and MO-95 for Zr-95). The Pb-208 totals were added to the stable 
lead inventory for these sites before modeling. MO-95 inventory was deemed insignificant for the groundwater pathway. 

c. Pb-208 is a stable form of elemental lead. The short-lived parent curies were converted to milligrams of Pb-208, which was 
added to the total lead inventory. 

d. Half-life refers to radiological decay. Here, non-radiological COCs are considered to be free of any decay-type loss 
mechanisms. 
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Table D-20. Groundwater concentrations predicted for WAG 4 for the 100-130 year timeframe. 

Modeled Decay Peak Concentrationb Time (yr) at Peak 
Contaminant Product” (mglL or pCiiL) Concentration 

AC-228 (Th-228)’ O.OOE+OO n/ad 

Ag-108m O.OOE+OO n/ad 

Am-241 (Np-237) 3.47B05 2.64E+O3 

U-233 3.31&07 

Th-229 2.31E-09 

Th-230 

Ra-226 

Pb-210 

U-235 

Pa-23 1 

AC-227 

Pb-210 

Th-230 

Ra-226 

Pb-210 

Pa-23 1 

AC-227 

U-234 

TX-230 

Ba-133 

Bi-212 (Pb-208)’ 

Bi-214 (Pb-210)’ 

cs-137 

Eu-152 

Pb-212 (Pb-208)e 

Pu-238 (U-234)’ 

Pu-2391240 

Ra-226 

Tl-208 (Pb-208)’ 

U-234 

U-235 

U-238 

n/ad 

n/a’ 

n/ad 

n/ad 

4.11E+Ol 

n/a’ 

4.68E+03 

1.70E+04 

2.20E+O4 

n/se 

1.35E+03 

1.35E+03 

1.3SE+O3 

O.OOE+OO 

n/a’ 

O.OOE+OO 

O.OOE+OO 

4.79&03 

n/a’ 

2.56E-06 

5.43E-08 

6.44E-07 

3.24B08 

l.O6E-02 

8.32E-07 

l.OlE-07 

l.l6E-08 

8.49E-09 

8.61E-09 

n/a’ 

3.54E+OO 

2.50E-02 

6.20E-03 

S .94E-03 

2.56&01 

5.08E-03 

5.70E-04 

3.91E+OO 

1.49E-02 

S.38B05 
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Table D-20. (continued). 

Contaminant 
Modeled Decay Peak Concentratior? 

Product” (mg/L. or pCi/L) 
Time (yr) at Peak 

Concentration 

zr-95 (MO-954 

1 , 1,l -Trichloroethane 

Arsenic 

Benzo(a)anthracene 

Benzo@)fluoranthene 

Benzo(g,h,i)perylene 

Chlorodifluorometbane 

Di-n-butylphthalate 

Lead 

Mercury 

,Phenanthrene 

,Phenol 

Tetrachloroethene 

TPH-diesels 

TPH-gasoline 

TPH-heating 

Ra-226 

Pb-210 

9.20B06 

8.61E-06 

n/a’ 

6.22E-08 

4.40B02 

1.23B08 

l.SSE-09 

1.83E-09 

1.74E-04 

2.98B06 

1.33E-03 

l.O3E-02 

3.83E-08 

7.10E-OS 

l.OSE-07 

3.74E+OO 

6.89E+OO 

7.9SE+OO 

n/a’ 

1.20E+02 

6.96E+02 

2.88E+05 

8.92E+O5 

l.l5E+06 

7.79E+Ol 

2.22E+04 

5.02E+04 

2.18E+O4 

2.42E+04 

S.91E+Ol 

2.29E+02 

4.27E+O2 

3.30E+02 

4.64E+02 

a. Some radionuclide COCs decay to significant daughter products; the daughter product ingrowth is included here. For this 
analysis, daughter products are assumed to travel at the same rate as the parent. 

b. The groundwater concentrations reported in this table represent the maximum predicted in a network of ten receptor aquifer 
wells located in a line perpendicular to the flow direction immediately downgradient of the reference site (CFA-04). 

c. Radionuclide contaminants that have short half-life relative to the vadose zone transit time were modeled as their first 
radioactive decay product. These include AC-228, Am-241, E-214, and Pu-238 which were modeled as Th-228, Np-237, Pb- 
210, and U-234, respectively. 

d. Some radioactive contaminants decay to stable products before reaching any receptor well locations. 

e. Some radionuclides with very short half-life (<I .O yr) that have no significant radioactive decay products were modeled as 
stable decay products. Bi-212, Pb-212, TI-208 soil inventories were converted to stable lead which was added to the total lead 
inventory (see results for lead). 

f. Zr-95 is also very short-lived with no significant radioactive decay products; the inventory of 21-95 was converted to stable 
No-95, which was found to be an insignificant soil inventory relative to the molybdenum MCL. 

g. TPH = total petroleum hydrocarbon 
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Table D-21: Concentrations of Volatiles from Indoor Water Use 

COPC (mgh’ or pCiim’) 
l.l.l-Trichloraethane . . 
Ardor-1254 
Aroclor-1260 
Arsenic 
Benzo(a)anthracenc 
Benzo(h)ouor?.nIhene 
Benza(g.h,i)perylene 
ChlarcdiOuoromethane 
Di-n-butylphthalate 
Lead 
Mercury 
Phrnanthrene 
Phe”“, 
Terrachloroethene 
Ar-228 
&.1OB”l 
All-241 
Ba-133 
a;-ztz 
Bi-214 
cs-137 
Eu-152 
Pb-212 
pu238 
PI-239n4c 
Ra-226 
TI-208 
u-234 
“-235 
“-238 

Izr-95 

NA 
NA 
NA 
NA 
NA 
NA 

1.13E05 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Notes: 
__: Chemical is tm a COPC for this site or was not shown to impact groundwater. 
NA: Nat applicable; chemical is not a volatile 
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Table D-23. Exposure Assumptions 

Current and Future 

EXPOSURE PARAMETER Occupational Worker” Future Adult Residenta Future Child Resident” 

Soil ingestion rate (mgiday) SO 100 200 

__ 2,ooob 

0.5 0.5 

Skin surface area available for soil contact 

(cm%vent) 

Soil-to-skin adherence factor (mg/cm*) 

Inhalation rate (m?llr) 

Homegrown produce ingestion rate, 
nonradionuclide-contaminated (g&-day) 

Homegrown produce ingestion rate, 
radionuclide-contaminated (g/day) 

0.83 0.83 -. 

._ __ 0.276’ 

16.7’ __ 

Groundwater ingestion rate (L/day) 

Skin surface area available for groundwater 
contact 

__ 2 1 

17,000 __ 

Inhalation time &/day) exposure 

Damal contact time @r/day) exposure 

Exposure frequency (days/year) 

Exposure duration (years) 

Body weight (kg) 

8 24 __ 

__ 0.25 

250 350 350 

25 24 6 

70 70 15 

Notes: 
[a] Value from DOE-ID (1994), unless otherwise noted. 
[b] Value from EPA (1992) 
[c] Derivation based on LMITCO (1996). 
-- Not applicable; exposure assumption parameter is not relevant for this receptor. 
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Table D-23. Soil ingestion intake factor equation for the occupational exposure scenario.“~b 

- 

Intake factor = Cair * IR * FI * EF * ED * CF 
BW*AT 

Parameter Value 

Gil = 

IR = 

FI = 

EF = 

ED = 

CF = 

BW = 

AT = 

contaminant concentration in soil (mg/kg or pCi/g) 

ingestion rate (&day) 

fraction ingested from contaminated source 

exposure frequency (day/year) 

exposure duration (year) 

conversion factor (kg/mg) 
nonradionuclide 
radionuclide 

body weight (kg) 

averaging time (day) 
noncarcinogenic 
carcinogenic 

Contaminant dependent 

50 

I 

250 

25 

I o-6 
IO” 

70 

9.13E+03 
2.55E+04 

a. The equation for radionuclides does not include the denominator (BW’AT). 

b. The source of the values is DOE-ID (1994). - 
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Table D-24. External exposure intake factor equation for the occupational exposure scenario.” 

Exposure Factor = &:I * ET * EF * ED * CF 
- 

Parameter Value 
- 

&Oil = Contaminant concentration in soil (pCi/g) Contaminant dependent 

ET = Exposure time (hour/day) 8 

EF = Exposure frequency (day/year) 250 

ED = Exposure duration (year) 25 

CF = Conversion factor (year/hour) 1.14 x lK4 

a. The source of the values is DOE-ID (1994). - 

D-36 



Table D-25. Dermal exoosure to soil intake factor eauation for the occuuational exoosure scenario.‘.’ 

- 

- 
Gdl 

SA 

AF 

ABS 

EF 

ED 

CF 

BW 

AT 

- 

Intake Factor = Ch * SA * AF * ABS * EF * ED * CF 
BW * AT 

Parameter Value 

= Contaminant concentration in soil (mg/kg or pCi/g) Contaminant dependent 
= Skin surface area available for contact (cm*) 2000 b 
= Soil to skin adherence factor (mg/ cm’) 0.5 
= Absorption factor (%) Contaminant dependent 
cc Exposure frequency (eventsiyr) 250 
= Exposure duration (yr) 25 
= Conversion factor (IO.” kgimg) I o-6 
= Body weight (kg) 70 
= Averaging time (days) 

noncarcinogenic 9.13E+03 
carcinogenic 2.55E+04 

a. Equation for radionuclides does not include denominator (BW * AT). 

b. Value from EPA (1992) 

. 2 Values from DOE-ID (1994) unless otherwise noted. 
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Table D-26. Inhalation of fugitive dust intake factor equation for the occupational exposure scenario.“,b - 
,ntake factor = Cair * IR * EF * ET * ED 

BW*AT 

Parameter Value 

CC 

IR 

ED 

ET 

EF 

BW 

AT 

= contaminant concentration in air (mg/m’ or pCi/m3) 
= inhalation rate (m’/hour) 
= exposure duration (year) 
= exposure time (hour/day) 
= exposure frequency (day/year) 
= body weight (kg) 
= averaging time (day) 

noncarcinogenic 
carcinogenic 

Contaminant dependent 

8.3E-01 

25 

8 

250 

70 

9.13E+03 
2.55Et04 

ii. The equation for radionuclides does not include the denominator (BW*AT). 

b. The source of the values is DOE-ID (1994). 
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Table B-27. Soil ingestion intake factor equation for the future residential exposure scenario.“,b 

Intake factor = c.0~ * F’ * EF*CF IRadu~t * EDadult + 1R~d * EDEM 

AT B Wadult BWchi~ 

- 

Gil 

IR 

FI 

EF 

ED 

CF 

BW 

AT 

Parameter Value 

Adult Child 

contaminant concentration in air Contaminant dependent Contaminant dependent 
(mgikg or pCi/g) 

ingestion rate (mg/day) 100 200 
= fraction ingested from I I 

contaminated source 

exposure frequency (day/year) 350 350 

exposure duration (year) 24 6 

conversion factor (kgimg) 
nonradionuclide 10’6 10.” 
radionuclide IO” 10-l 

body weight (kg) 70 I5 

averaging time (day) 
noncarcinogenic l.lOE+04 l.lOE+04 
carcinogenic 2.55E+04 2.55E+04 

a. 7he equation for radionuclides does not include the denominator (BW’AT). 

& The source of the values is DOE-ID (1994). 
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Table D-28. External exposure intake factor equation for the future residential exposure scenario.” 

Intake Factor = &I * ET * EF * ED * CF - 

- Parameter Value 

Gil = contaminant concentration in Contaminant dependent 

ET = exposure time (hour/day) 24 

EF = exposure frequency (day/year) 350 

ED = exposure duration (year) 30 

CF = conversion factor (year/hour) 1.14x 10” 
- 

i,. The source of the values is DOE-ID (1994). 
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Table D-29. Dermal exposure to soil intake factor equation for the future residential exposure 
scenario.“” 

Intake Factor = csoi’ 
* SA * AF * ABS * EF * ED * CF 

BW * AT 

Parameter - 
C,Oil = Contaminant concentration in soil (mg/kg or pCi/g) 

SA = Skin surface area available for contact (cm2) 

AF = Soil to skin adherence factor (mgl cm2) 

ABS = Absorption factor (%) 

EF = Exposure frequency (eventsiyr) 

ED = Exposure duration (yr) 

CF = Conversion factor (I 0.’ kg/mg) 

BW = Body weight (kg) 

AT = Averaging time (days) 
noncarcinogenic 
carcinogenic - 

d. Equation for radionuclides does not include denominator (BW * AT). 

e. Value from EPA (1992) 

f. Values from DOE-ID (1994) unless otherwise noted. - 

Value 

Contaminant dependent 

3000 b 

0.5 

Contaminant dependent 

350 

30 

I o-6 

70 

I. I OE+04 
2.56E+04 
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Table D-30. Inhalation of fugitive dust intake factor equation for the future residential exposure 
scenario.+ 

Intake factor = Cair * IR * EF * ET * ED 
BW*AT 

Parameter Value 

C&G, 
cz 

IR = 

EF = 

ED = 

ET = 

I3W = 

AT zz 

contaminant concentration in air (mg/m3 or pCi/m’) 

inhalation rate (m3/hour) 

exposure frequency (days/year) 

exposure duration (year) 

exposure time (hour/day) 

body weight (kg) 

averaging time (day) 
noncarcinogenic 
carcinogenic 

Contaminant dependent 

8.3E-01 

350 

30 

24 

70 

l.lOE+04 
2.55E+04 

- 

8,. The equation for radionuclides does not include the denominator (BW’AT). 

I,. The source of the value is DOE-ID (1994). - 
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Table D-31. Homegrown produce ingestion intake factor equation for the future residential exposure 
scenario.“~b 

Intake factor = C pr,,duce * IR * EF * ED * CF 
AT 

Parameter Value 

C !mxl”FE = Contaminant concentration in 
homegrown fruits and vegetables 
(mg/kg or pCi/g) 

IR = Ingestion rate (g/kg-day or g/day)’ 

EF 

ED 

CF 

= Exposure frequency (day/year) 

= Exposure duration (year) 

= Conversion factor 

AT = Averaging time (day) 
Noncarcinogenic 
Carcinogenic 

Contaminant dependent 

2.76&01 g/kg-day (nonradionuclide) 
167E+Ol g/day (radionuclide) 

350 

30 

10.‘kg/g (nonradionuclide) or 
1 (radionuclide) 

l.lOE+04 
2.55E+O4 

a. Equation for radionuclide does not include denominator (AT). 
b. Values from DOE-ID (1994). 
c. See LMITCO (1996) for derivation of these ingestion rates. 
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Table D-32. Ingestion of groundwater intake factor equation for the future residential exposure 
scenario.“~b 

Intake factor = c, * IR* EF* ED 
BW* AT 

Parameter Value 

c, = Contaminant concentration in Contaminant dependent 
groundwater (mg/L of pCi/L) 

IR = Intake rate (L/day) 2 

EF = Exposure frequency (day/year) 350 

ED = Exposure duration (year) 30 

BW = Body weight (kg) 70 

AT = Averaging time (day) 
Noncarcinogenic 1.1 OE+04 
Carcinogenic 2.55E+04 

-- 

a. The equation for radionuclides does not include the denominator (BW * AT). 

b. The source of the value is DOE-ID (1994). 
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Table D-33. Dermal exposure to groundwater intake factor equation for the future residential exposure 
scenario.“” 

Intake factor = Cw * SA * PC *ET * EF * ED * CF 
BW*AT 

Parameter Value 

G = 

SA = 

PC = 

ET = 

EF = 

ED = 

CF = 

EW = 

AT = 

Contaminant concentration in water (mg/L) 

Skin surface area available for contact (cm*) 

Chemical specific dermal permeability constant 
(cm/hour) 

Exposure time (hours/event) 

Exposure frequency (events/year) 

Exposure duration (year) 

Volumetric conversion factor for water 
(1L/1000 cm3) 

Body weight (kg) 

Contaminant dependent 

17,ooob 

Contaminant dependent 

2.5E-Olb 

350 

30 

10.) 

70 

Averaging time (day) 
Noncarcinogenic 
Carcinogenic 

I I OE+04 
2.55E+04 

a. The equation for radionuclides does not include the denominator (BW’AT). 

b. The source of the value is EPA (1992). 

c. The source of the value is DOE-ID (1994), unless otherwise noted. - 
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Table D-34. Inhalation of water vapors from indoor water use intake factor equation for the future 
residential exnosure scenario.8~b 

,ntake Factor = C air * IR * EF * ED * ET 
BW*AT 

Parameter 

Gil = contaminant concentration in air (trig/L or pCi/L) Contaminant dependent 

IR = inhalation rate (m’/hr) 8.3E-01 
= exposure frequency (day/year) 
= exposure duration (year) 30 

350 

ET 

BW 

AT 

= Exposure time (hr/day) 24 
= body weight (kg) 70 
= averaging time (day) 

noncarcinogenic I. 1 OE+04 
carcinogenic 2.55E+04 

a. The equation for radionuclides does not include denominator (BW’AT). 

b. The source of the values is DOE-ID (1994) 
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Table D35: Intakes (Carcinogenic) - Current Occupational Worker at Year 0 

COPC CFAo4 CFA-07 CFA4SD CFAcmTP CF.&IO CFA-12 WA-13 CFA-ts CF.&l7147 CFA-42 CFA-05 lx*-26 CFA46 CFA-52 
*metor-,254 4.898-07 -- 1.17E-07 2.45B67 

L3ZEo6 
2.27B07 

ND 

. 

3.tmtl5 
5.77!2&4 

. . 

ND 
ND 
ND 

ND 

l.*lE+O2 

. . 

3.95Ef02 

1.34Ef03 
5.31Ef01 
1.33Efcl3 

4.mE+M 

. . 9.068+02 

6.91!3+01 
. . 

ND 

. . 

ND 
ND 

. . 

ND 
ND 
ND 
ND 
. . 

ND 

ND 

ND 
ND 

zr-95 ND 

_. 

ND 

. . 

ND: Chemical is a COPC for this site, but was mt detected in the 0 to 0.5 foot depth interval 
..: Not applicable: chemical is not a soil COW for this site or ndionuclide has decayed 



Table D-35: Intakes (Carcinogenic) - Current Occupational Worker at Year 0 

ND 

ND 
ND 

ND 
ND 

ND 

ND 
ND 
ND 

ND 

ND 

ND 
ND 

ND 

. . 

ND 

ND 

. . 

. . 

. . . . 

._ 



Table D-35: Intakes (Carcinogenic) - Current Occupational Worker at Year 0 

CFA- CFA- 
COPC WA44 CFAO7 CFA08D 08sw CFA-LO cl=*-,* CFA-13 CFA-1s 17/‘l7 WA-42 CF‘44-E CFA-26 WA46 CFA-52 
Amclor-,254 NA NA NA NA NA NA NA NA NA NA i-4.4 NA i-4.4 NA 

NA 
NA 
NA 
NA 
NA 
NA 
i-i* 
NA 

1.9m+co 

. . 

1.4m+01 
*ME+00 
,.98E+01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

._ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
iv* 

,.75l?+o* 

*.41l3+@l 

NA NA 
NA iv.4 
NA NA 
NA NA 
i-i.4 NA 
iv.4 NA 
NA NA 
NA ii* 

NA 
iv.4 
NA 
NA 
NA 
NA 
NA 
NA 

ND 
ND 
ND 

ND 
ND 

ND 
ND 

NA 
NA 
iv* 
NA 
NA 
NA 
NA 
NA 

2.83!31 

._ 

NA 
iv.4 
NA 
NA 
NA 
NA 

1.30E+ol 1.*6E+01 

*.nE+W -- 
1.*m+o* -- 

NA 
NA 
Pi* 
NA 
t&4 
i-i.4 
NA 
NA 

. . 

NA 
NA 
PI.4 
NA 
iv.4 
NA 
NA 
NA 

. . 

. . 

NA 
Pi.4 
i-4.4 
NA 
NA 
NA 
NA 
NA 

. . 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA iv* 
NA NA 
NA NA 

_. 

NA 
XA 
NA 
iv* 
NA 
NA 
NA 
NA 

. . 



Table D-35: Intakes (Carcinogenic) - Current Occupational Worker at Year 0 

lnhdatinn of hlha,ation of 
fugitive dust’ volatiles’ 



Table D-36: Intakes (Noncarcinogenic) - Current Occupational Worker at Year 0 

1.37wx 3.28EU7 6.85E07 
6.36E47 

1.6lE43 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

CFA- CFA- 
COPC WA04 CF.407 CFAMD 08STP CFA-IO WA-12 WA-13 WA-15 17,47 CFA-W CFAO5 WA-26 WA-46 CFA-52 

Es-212 u ;n Bi-214 
cs-137 
EU-I52 
Ph-212 
PI-238 
Fw2391240 
b-226 
m-208 
“-234 
u-235 
“-238 

. . 
3.69Eoe 

. . 

8.7lE05 
. . 

NA 
ii* 
NA 
NA 
NA 
NA 
NA 
ii* 
NA 
ii* 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
ii* 
t-J* 
iv.4 

. NA 
NA 
NA 
NA 

ND 
ND 
ND 
ND 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. . 

iv.4 
NA 
NA 
NA 
iv.4 
NA 
NA 
NA 
iv* 
iv.4 
iv.4 
NA 
NA 
NA 
NA 

ND 

ND 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. . 

. . 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
i-i* 
Ii* 
NA 
NA 
ii.4 
iv.4 
NA 
NA 

NA NA NA 

4.94EM 

NA 
NA 
ii* 
NA 
NA 
NA 
NA 
Pi.4 
i-J.4 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
iv.4 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
iv* 
NA 
NA 

. . 

_. 

NA 
iv* 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
iv.4 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
i-4.4 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

ND: Chemical is a CO&T for this site, but was mt detected in the 0 to 0.5 foot depth interval. 
..: Nnf applicable: chemical is not a soil COPC for tiis site. 
NA: Not applicable, COPC is only evaluated as a carcinogen. 



Table D-36: Intakes Oyoncarcinogenic) - Current Occupational Worker at Year 0 

Oemud absorption of soil 
h#eW 

. . 
2.2lE06 

. . 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
i-i* 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
i-i* 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

7.63E07 

. . 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

ND 
ND 
ND 
ND 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
i-i* 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
Ii* 
NA 

ND 

ND 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
i-i* 
i-i* 
i-i* 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA U-238 NA NA NA NA NA 

zr-95 i-i* NA NA NA NA NA NA NA NA NA NA NA NA NA 

ND: Chemical is a COPC for this site, but was not detected in dx 0 10 0.5 faaf depth interval. 
--: Nat applicable: chemical is not a soil COPC for this site. 
NA: Not applicable. COPC is only evaluated as a carcinogen. 



Table D-36: Intakes (Noncarcinogenic) - Current Occupational Worker at Year 0 



Table D-37: Intakes (Carcinogenic) - Future Occupational Worker at Year 100 

Ingestion of soil 
ImoitoAlr” nl rP”i, 

COPC CFA44 CFA07 CFA48D CFA08STP WA-10 CFA-12 WA-13 CPA-IS CF.&17147 CFA42 CFAM WA-26 WA4 WA-52 

L**E+OI 

3.78B+O2 

4.05EC03 

9.033+0* 

6.91Ef01 

. . 

ND 
ND 
ND 

ND 
ND 

ND 
ND 

ND 
ND 
ND 
ND 

ND 

ND 

. . 
ND 
ND 

. . 

ND 

. . . . 

. . 

. . 
. . 

. . 

Notes: 
ND: Chemical is a COPC far this site. but was not detected in dw 0 to 0.5 foot depth interval. 
-: Not applicable: chemical is rat a soil COPC for dds site or radionuclide has decayed. 



Table D-37: Intakes (Carcinogenic) - Future Occupational Worker at Year 100 

Ded absorption of soil 
(mgikgday or pCi) 

CFA- CFA- 
CFAW CF.447 CFA48D OBSTP CFA-IO CF.612 CFA-13 WA-15 17147 CFA-42 CF.445 WA-26 ‘3.446 WA-52 
5.87847 -- 1.40E47 2.94847 2.12847 -- 

. . 

2.73807 

ND 
ND 
ND 

ND 
ND 

ND 
ND 

ND 
ND 
ND 
ND 

ND 

ND 

ND 
ND 

ND 

. . 

ND 

ND 

. . 

ND: Chemical is a COPC for this site, but was m detected in tie 0 to 0.3 foot depth interval. 
--: Not applicable: chemical is not a soil COPC for dais site or radianuclide has decayed. 



Table D-37: Intdces (Carcinogenic) - Future Occupational Worker at Year 100 

cope cope 

radiation exposure 
(year per pciig, 

CFA- CFA- CFA- CFA- 
CFA-04 CF.&O7 CFA08D 08STP CFA-04 CF.&O7 CFA08D 08STP CF.&IO CFA-I2 CF.&IO CFA-I2 CFA-13 CFA-15 CFA-13 CFA-15 17147 17147 CFA42 WA45 CFA-26 WA-46 CFA-52 CFA42 WA45 CFA-26 WA-46 CFA-52 

NA NA NA NA NA NA NA NA NA NA NA NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

_. 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

ND 
ND 
ND 

ND 
ND 

ND 
ND 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.41E0‘ 

. . 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
.~ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. . 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. . 

. 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IT”-I52 
PIYZIZ 
Pu-238 
PI-239,240 
Ra-226 
‘f-208 
U-234 
u-235 
U-238 

,.47E+OI 
*.o‘lE+W 
1.98!3+0, 

*.41E+w 

l.%EfM 
L26E+OI -- 

zr-95 7.4lE-I75 -- 

N&S: 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.97E4, 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

7.80E+OI 

ND: Chemical is a COPC for this site, but was mx detected in the 0 to 4 fool depth interval. 
--: Not applicable: chemical is not a sail COPC for this site or radianuclide has decayed. 



Table D-37: Intakes (Carcinogenic) - Future Occupational Worker at Year 100 

l”halatio” of hlkal*tio” of 
fugitive dust’ “olatiles* 

*radar-,260 
Arsmic 
Bemo(ajanthace”e 
Beruo(b)“uarantimc 
Benzcig.h.ilperykne 
Lead 
MWC”~ 
PhenanthrelK 
AC-228 
Ag-108”l 
Am-241 
El*-133 
Bi-212 
Bi-214 
CS-137 
En-152 
Pb-*l* 
h-238 
Pi-239,240 
lb-226 
‘I’-208 
u-234 
u-235 
“-238 



Table D-38: Intakes (Noncmcinogmic) - Future Occupational Worker at Year 100 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
ii* 
NA 
NA ii* NA NA NA NA 

Zr-95 NA NA NA NA NA NA NA NA NA NA NA NA NA 

NO@: 
ND: Chemical is a COK for this site, but was rot detected in the 0 to 0.5 feat depth interval. 
--: Not applicable: chemical is nor a soil COFC for this site. 
NA: Not applicable, COPC is only evaluated as a carcinogen. 

3.69Ec6 

8.71EcE 

NA 
NA 
NA 
iv* 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. . 

. . 
NA 
NA 
NA 
NA 
NA 
iv.4 
iv.4 
NA 
NA 
NA 
NA 
L-i.4 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
iv* 
ii* 
NA 
NA 
NA 
NA 
NA 

6.36807 

1.61E4n 
_. . . 

NA 
NA 
NA 
iv.4 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
iv* 
NA 
NA 
iv* 

ND 
ND 
ND 
ND 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
iv* 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
iv.4 
NA 
r-4.4 
NA 
NA 
NA 
NA 
NA 

ND 

ND 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. . 

NA 
i-u 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
Ii* 
NA 

. . 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
ii* 
NA 
NA 

NA 
iv.4 
iv.4 
NA 
iv* 
NA 
NA 
NA 
NA 
NA 
NA 
iv* 
NA 
NA 
NA 

. . 

. . 

iv* 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
iv* 
NA 
iv* 
NA 
NA 
NA 

NA 
NA 
NA 
ii* 
iv* 
NA 
NA 
NA 
i-i* 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

6.85807 4.94847 



Table D-38: Intakes (Noncarcinogenic) - Future Occupational Worker at Year 100 

Decal absorption of sail 
imgkg-day) 

WA- 
cow.2 CF.444 cl=*47 CFAJXD OSSTF WA-LO CFA-12 WA-13 CFA-I5 17147 CF.442 CFAM CFA-26 WA-46 CFA-52 

I.ME-06 -- : 

2.21EJx -- 
. . _. 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

7.63807 

. . 

. . 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA NA NA NA NA 

. . 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

L93Ed7 8.22E.07 

ND 
ND 
ND 
ND 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. . 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA NA 

NO 

ND 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. . 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.93807 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. . 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

._ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
iv* 
NA 
NA 
NA 
NA 

zr-95 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

Notes: 
ND: Chemical is a COPC far this site. but was not detected in the Cl to 0.5 fwf depth interval. 
--: Not applicable: chemical is not a soil COFC for this site. 
NA: Not applicable, COFC is only evaluated as a carcinogen. 



Table D-38: Intakes @hmcarcinogenic) - Future Occupational Worker at Year 100 

hhalation of Inhalation Of 
fugitive dust” “olatiies’ 

Ow~lrgday) (mglkgday) 
8.94E-LO NA 
2.87&I1 NA 
1.4LE-09 NA 

NA 
NA 
NA 

7.278-08 NA 
3.34Ew3 NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 



Table D-39: Intakes (Carcinogenic) - Future Resident at Year 100 

3.12Ef01 

,.lSE+tX 

8.15E+03 

*.79E+0* 

ND 

. 
ND 



Table D-39: Jntaka (Carctmgentc) - Future Resident at Year 100 

. 9.72Eos 

S.27EG9 ND 

. 

. 



Table D-39: Intakes (Carcinopentc) - Fuhme Resident at Year 100 

1 .awl* 

ND 

1.38Ed8 

ND 

ND 
*.ME+W 



Table D39: Intakes (Carcinogenic) - Future Resident at Year 100 

NA NA NA 
NA 
NA 
NA 
T-i.4 
NA 
NA 
Nh 
NA 
NA 
NA 
NA 
NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

ND 

ND 

ND 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.8.5E+lX 

4.SE+M 

6.37E+M 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

ND 

ND 



D-65 



Table D-40: Intakes (Noncarcinogenic) - Future Resident at Year 100 

tngesoan Of sod 
(mgkgday or pCi) 

COFC CF.404 CFA.05 CF.447 CF.4480 CFAXXSTF CF.&IO CF.&I2 CFA-13 CF.‘-,5 CFA-1,147 CFA-42 CFA-26 CFA4.5 WA-52 
l,l,l-TricNoroedlme ._ . . 

4.33E.06 1.6aEU7 
. . 

2.75845 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.45E07 
2.27847 

2.45E45 
. . 

4. La335 . . 
1.1OEO5 
5.13E.06 
6.24Elm 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. . . . 
3.86E48 

. . 
. . 

2.56E04 
ND 5.76Eo4 

3.2g!xa 
. . 

ND 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA NA 
n-95 NA NA NA NA NA 

Notes: 
ND: Chemical is a COPC for this site, hut was not detected in the 0 to 10 fwt depth interval. 
..: Not applicable: chemical is rat a soil COPC for tir site. 
NA: Not applicable, COPC is only evaluated as a carciwgen. 

NA NA NA 
NA NA NA NA NA NA NA NA NA 



Table D-40: Intakes (Noncarcinogenic) - Future Resident at Year 100 

Demul absomtion of soil 
(rug/kg&; or pci, 

COFC CF.&CM CFA45 CFAO’I CFA48D CFAo8STp CFA-to CFA-12 WA- I3 CFA-I5 CFA-17/a CFA42 CFA-26 CFA-46 WA-52 
1, I. I -TricNorcethanc . . . . 

,.53,%x I 65E07 9.72E47 

72dBo6 -- 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

863,308 
8.01E-08 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. . 
8.63846 

6.47,x6 
3.02E46 
3.67Bc6 2.27808 

NO 

1.93ELM 
. . 

NO 

u 
*c-228 

& Ag-IOSm 
4 Am-241 

Ba-133 
Bi-212 
Bi-214 
CS-137 
Eu-152 
Pb212 
Pu-238 
pu-2391240 
u&226 
n-20* 
“-234 
“-235 
U-238 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA NA NA NA NA 
zr-95 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

Notes: 
ND: Chemical is a COPC for dds site. but was nor detected in the 0 to IO foot depth interval or derma, absorption is assumed to be negligible for this chemical 
--: Not applicable: chemical is na a soil COFC for *is site. 
NA: Not applicable, COPC is only evaluated as a carcinogen. 



Table D-40: Intakes (Noncarcinogenic) - Future Resident at Year 100 

COFC 
I.,.,-TricNoroethane 

CW.44 

2.8oEc6 

4.73E06 

CFAOS 

3.03E47 

CFAul 

Ingestion of tmmegrown produce 
(tug/kg-day or pCi) 

CFA08D CFAKWP CF.&IO WA-12 WA-13 WA-15 CFA-1,147 CFA42 CFA-26 WA-46 WA-52 
._ 

l.78EJX 1.58845 

. . 1.58B-05 . . 

3.95EcE 3.95E-08 

L31E43 

3.23Ed8 3.23608 

3.95E-08 

3.23E08 

3.95E48 

3.23E48 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.95B08 

ND 
3.23Ed8 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.17E46 
3.95E08 3.95E08 3.95E48 3.95B48 3.95808 3.95848 

3.23848 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

ND 2.07E03 

3.23E08 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.238-08 3.23848 3.23E48 3.23E48 3.23EtM 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.23808 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

u *c-228 
b, Ag-IOgm 
m Am-241 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Ba-133 
Bi-212 
Bi-214 
CS-137 
!i-152 
Pb212 
h-238 
Pu-239,240 
b-226 
IT208 
“-234 
U-235 
“-238 
zr-95 NA NA NA NA NA 

Notes: 
ND: Chemical is a COPC for tis site. but was mt detected in the 0 to IO foot depth interval. 
--: Not applicable: chemical is not a soil COPC for Uris site. 
NA: Not applicable, COPC is only evaluated PS a carcinogen. 

NA NA NA NA NA NA NA NA NA 



Table D-40: Intakes (Noncarcinogenic) - Future Resident at Year 100 

Inhalation of l*lation of Ingestion of Denna, Phsorptkm hhalation of “olatiles from 
fugitive dud “olatiles* gro”ndwareP of grouEdwaterb indwr water us2 

Aroclor-,254 
Aroclor-,260 
ArSWliC 
Benr~a)antbracene 
BWZo(h)““O~“*~“C 
Bemo(g.h.i)pevlene 
CNorcdifluoromedxx 
Di-n-butylphdxdate 
Lead 
MHC”ry 
Phenanduenr 
Phenol 
TetracNoroedle”e 
AC.228 
*g-108m 
Aln-241 
b-133 
Et-212 
El-214 
cs-I37 
k-152 
Pb-212 
PI-238 
Pu-239/240 
Ra-226 
3%208 
“-234 
“-235 
“-238 
zr-95 

2.49Eo9 NA _. . . NA 
5.59E-I2 NA NA 
8.7,&09 NA NA 
8.388-12 NA NA 
3.9lB-12 NA NA 
,.tmE-12 NA NA 

. . 4.77!xm 1 .%E47 3.09846 
NA NA 

I .49w8 NA NA 
5.37E08 NA NA 

8.98B49 
. . NA 1.95B46 2.27EJxl NA 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

Notes: 
‘: Inhalation pathwyr arc cumulative (i.e., dx same exposure is assumed at each site): the intake rate is calculated using an am weighted average soil 
concentration from each site 
h: Grwndwatcr exposure pathways are cumulative (i.e., the same exposure is assumed at each site); tie intie rate is calculated using site-wide 
mcdeled groundwater conceutrations. 
--: Not applicable: chemical is not a CDPC for this site. 
NA: Not applicdAe, COPC is uot valatile or ia only evaluated as a carcinogen. 



Table D-31: Risks _ Current Worker at Year 0 

ingestion of soil 

CFA- 
COFC CFAM CFA47 CFAJXD 08STp CFA-IO CFA-12 CFA- I3 WA-15 CFA-1,/U WA42 CFAM CFA-26 CW.46 WA-52 
Aroclor-1254 2E4, 5E48 I E0, 
*rodor-,260 
AWSiC 
Ele”.?da,anthracene 
Be”Z~h,fl”OKUldl.C”.C 
B=zdg,h,ikwlene 
Lead 
tVfUC”ly 
Phemmhrene 
Ac-228 
*g-108l” 
*m-241 
Ba-133 
Et-212 

tl Bi-214 
L cs-13, 
0 

Eu-152 
Pb212 
Pu-238 
F’w239/240 
k-226 
TI-208 
“-234 
U-235 
“-238 
Zr-95 

2E46 
. . 

NTD 

2E48 

8E48 
IEJX 
2E0, 

NTD 

. . 

LEO6 

. 

. . 
. . 

. . 

by site and pathway: 2Eo6 0!2+00 2E-06 0lZ+CQ 2E4, OE+lW OE+CQ 

Notes: 
--: Chemical ir not a roil COPC for Ulia site or is not detected in dx 0 to 0.5 fwt depth interval. 
NTD indicates dmt toxicity dam is nat available. 

0!3+Ml OE+tkl 0!3+m 7E08 OE+cm o!z+OO OE+W 
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Exremai radiatkm exposure 

CFA- 
COPC WA.04 CF.447 CFko8D 08STP CFA-10 WA-12 WA-13 WA-15 WA-17/O CFA42 CFAOS WA-26 WA46 CFA-52 

. . 

. . 
. . 

. . 



? 
2 

NTD 
8E49 

NTD 
NTD 

SE-10 

3E48 
. . 

,Eoa 
ZE09 
1E08 

NA 
NA 
NA 
iv.4 
NA 
iv.4 
NA 

NA 
NA 
NA 
NA 
i-4.4 
NA 
NA 
NA 
NA 
NA 
iv.4 
iv.4 
NA 
NA 
NA 
NA 
NA 



cope CFAJ24 WA47 CFA48D CFAXISSTP WA-IO WA-12 WA-13 WA-15 CFA-,714, WA-42 WA05 WA-26 WA-46 WA-52 
lE06 

. . 
SE09 

. . 

SE-10 

3,348 

LE.08 
2E49 
lE48 

3Eo6 *Elm 

[a] SE-09 [a] SE-09 
3E-06 
SE09 

. . 
,a] 8Ea9 

. . 

la1 813-3 [al 8,309 [a, SE09 [a] SE09 [a] SE-09 8E09 ,a] 8E09 [a, [al 8139 [al 

. . 

IE4l9 ,a, 

[a, SE-10 [al SE-10 SE-10 [a] 

3Ed8 [a] 

IE48 [a, 
2E49 ,a, 
1Ed8 [al 

2E03 bl 8E-‘0 [a] SE-IO SE-IO [a, SE-10 ,a, SE-10 La, 8E-10 [a, SE-LO [a, 

3,548 3E-08 [a] 
SE05 [a] 

[a, 3E48 ,a, 3E48 [a] 3E-08 [a] 3EM [a, 3E08 3Ed8 [a] 3Ed8 [a] 3E48 

[a, lE48 
[a] 2E.09 
[a, 1E48 

IE48 
2E09 
lEd8 

IE48 
2E49 
IE48 

[al LEO8 
[a, 2Eo9 
,a, LEO8 

IE08 [a, 
SE47 
IE08 ,a, 

[a, 1E-08 [a] 
Ial 7E07 Ial 
[a, 8,307 [a, 

2E48 [a] 

IE48 [a, 
2E49 ,a, 
IE48 [a] 

,a, lE48 
,a, 2E49 
[a] IE08 

[a] 1E08 
,a, 2Eo9 
[a, lE48 

@I 
[al 

Total risks 2EM 6Ed8 2E03 6E48 SE46 6E-08 9EOS SE.05 6E48 6EO8 2Ec6 6E48 6E-08 6E-08 



Dennat Absomtion Inhalation of Inhalation of 
CFA hgestian of Soil of Sail Fugitive Dust VOhtikS EXpoS”E TOtal 
CFA04 2E4l6 7E46 6E08 0l5+00 6EJX 2E45 
CFArn OEfM OE+W 6E48 OE+oO OEfM 6E-08 
CFA08D 
CFA48STP 
CFA-IO 
CFA-12 
CFA-13 
WA-IS 
WA-l,/47 
CFA-12 
CFA-05 
CFA-26 
WA-46 
WA-52 

2E06 
OE+CMl 
2E47 

OE+M) 
0!3+CQ 
OE+M) 
OE+OO 
OE+W 
7E48 

OE+W 
OE+OO 
OE+Ol 

1E46 
OE+W 
SE06 

OE+oO 
OE+W 
OEfOO 
OEfCQ 
0JZ+CKl 
2EO6 

OE+oO 
OE+M) 
OE+oO 

6E-08 OE+OO 
6E-08 OE+oO 
6E48 OE+Ol 
6E-08 OE+W 
6E-08 OE+M) 
6EO8 OE+OO 
6E08 OE+Ml 
6E08 OE+OO 
6E08 OE+M 
6E08 OE+OO 
6E-08 OE+OO 
6E48 OE+W 

2E43 2E43 
OEfOO 6Ed8 
OE+oO SE075 
OE+oO 6E-08 
9E45 9E45 
SE45 SE05 

OE+CMl 6EO8 
OE+M) 6E08 
OE+W 2Ec6 
OE+M) 6E-08 
0lZ+OO 6,508 
OE+lM 6E48 



ingestion of soil 

COPC WA44 CFAO, CFA48D CFA48STP WA-10 WA-12 CFA-I3 CFA-I5 CFA-,714, CFA-42 CFAXJS WA-26 WA-46 WA-52 
A~lO~-l254 7EM 2Ea2 3EM 2EM 

. . 

. . 

.~ 
. . 

3Eo2 

NTrl 

. . 

. . 

. 

._ 

. . 

. . 

. . 

Tol hazard i&ices 
by pathway and sire: 4EOl OECCO 2E-02 OE+OO 7E02 OE+OO OE+CNl OE+OO OE+OO OE+Ol ZEM OE+CQ OE+W OE+OO 
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Table D-42: Hazard Quotients-Current Worker at Year 0 

COPC 
Amckw,254 
Arc&r- ,260 
Arsenic 
Bemo(a)an*mene 
Bemo(b,“uorand,ene 
Betm(g,h,i)perylene 
Lead 
MfXC”ry 
PheMlldlIeW 
AC-228 
Ag-108m 
AIT-24, 
Ba-133 
Bi-212 
Bi-214 
cs-13, 
!A-152 
Pb212 
h-238 
h-239/240 
h-226 
n-208 
“-234 
“-235 
“-238 
2%95 
Total Iward indices 
by padway: 

Inhalation of fugitive dust l*alatia” of volatiles~ 
NTD NA 
NTD NA 
Nln NA 

NA 
NA 

. . NA 
NT0 NA 
4Eu4 NA 

NTD NA 
NTD NA 
NTD NA 
NTD NA 
NTD NA 
NT0 NA 
NTD NA 
NT0 NA 
NT0 NA 
NT0 NA 
NTD NA 
NTD NA 
NT0 NA 
NT0 NA 
NT0 NA 
NT0 NA 
NTD NA 

4E44 OE+M) 

Notes: 



CFA- 
COPC CFA44 cF.4.07 WA480 CFAdlSSTP CFA-IO WA-12 CFA-13 CFA-I5 ,714, CFA-42 CFA.05 WA-26 WA46 WA-52 
Arwlar-1254 7EU2 2E02 3EUZ 2eu2 

Bi-212 
u Bi-214 

,L *o cs-137 
EU-I52 
Pb-212 
h-238 
m-2391240 
b-226 
‘T-208 
“-234 
U-235 
“-238 
Zr-95 

3Ml 4E04 [a] 

. . 

3E-02 
. . . . 

. . 

[a, 4E44 [al 4EU4 [al 4E04 [al 4EC4 [al 4E04 

. . 

_. 

. . 

. . 
[a] 4E04 [a, 4EW [al 4EC4 [al 4E04 Ia, 4EO4 [al 

. 

. . 

. . 
. . 

Total hazard indices 4lxl 4E01 2Ea? 4E04 7E42 4Eo4 4E04 4EO4 4E-04 4E04 3EaZ 4EO4 4Ea4 4Eu4 



Ingestion of oermal Absorpti”” Inhalation of hhalatio” of 
CFA Soil of Sail Fugitive oust Volatile* Total 
CFA04 4E-01 7E43 4Ea4 OE+W 4Eal 
CF.407 OE+M OE+M 4Eo4 OE+W 4Ea4 
CFA48D 2EM OE+CO 4Eo4 OE+W 2Eu2 
CFA48STP OE+M OEfOO 4Eu4 OE+W 4Eu4 
CFA-IO nxJ2 OEfCQ 4E84 OE+M 7E02 
WA-L2 OE+OO OE+M 4E04 OEfOO 4Ec-t 
CFA-13 OE+Ml OE+OO 4Ec4 OEtCO 4Ec4 
CFA-I5 OEfM OE+OO 4lw-l OE+Ml 4E04 
CFA-I,,47 OE+OO OE+CQ 4EG4 OE+oO 4Ee4 
CF.442 OECW OE+M) 4Eo4 OE+a) 4E-04 
CF.&cl5 2E42 OE+W 4Ea4 OE+oO 3E02 
CFA-26 OE+CQ OE+W 4Ec4 OE+oO 4Ec4 
CFA-46 OE+oO OE+lW 4Eu4 OE+W 4EJM 
CPA-52 OE+oO OE+OO 4Eu4 OE+OO 4E-04 



CFA- 
COPC WA434 WA47 WA080 08STP CFA-IO CFA-I2 CFA- I3 WA-15 WA-17147 CFA42 CFAa5 CBA-26 CFA46 CFA-52 
Arc&r-l254 2Ern lEu7 
Arc&r-l2Kl 
AFSC?“iC 
Be”z~a,antiacene 
Be”zo(b,“uomd,me 
Benro(g.h,i)perylene 
Lead 
hferculy 
phe”A”dETPZ 
Ac-228 
Ag-lOS”l 
Am-241 
Fla-133 
Bi-212 

u Bi-214 
do &I37 

Eu-152 
m-212 
h-238 
Pl-239,240 
h-226 
T&208 
“-234 
“-235 
U-238 
a-95 

2Ea6 

. 

9E48 

‘E07 

. . 
NT0 

. . 

4E-10 

1E-07 

6Ea8 
2EaJ9 
SE48 

3E07 

3E09 

. . 

by site and pdwuay: 2Ea6 OE+W 5E-07 OE+CQ 2Ern OE+W OE+CQ 

Nota: 
-: Chemical is not a roil COPC far this sire or is not detected in tie 0 to 0.5 foot de@ interval. 
NTD indicates dm toxicity dam is not available. 

OE+CQ OEfCQ OE+OO 7E-08 OE+M) OE+OO OE+CNl 
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Table D-43: Risks - Future Worker nt Yw 100 

c0F-c 

External radiation exposure 

CFA- 
CFAAo4 CFAo7 CFAaSD 08STP CFA-IO CFA-12 CFA-I3 CPA-15 CFA-I,/47 CFA42 CFAa5 CFA-26 CFA46 CFA-52 

Arc&r-,254 
Arc&r-,260 
AWSiC 
Benzo(a)a”dmeene 
Benzo(b,“uorand,ene 
Benza(g,h,i)perylene 
Lead 
MUC”~ 
Phe”a”tlue”c 
Ac-228 
Ag-lOSI” 
Am-241 
Ba-133 
Bib212 
Bi-214 
CS-137 
Eu-I52 
Pb212 
h-238 
Pw239,tu) 
b-226 
7%208 
“-234 
“-235 
“-238 
zr-95 

. . 

4EM 2E04 

. . 

5E-11 

5E07 

8EU5 SE45 

7E4l7 
SE07 

2E-180 _. 

Total risks 
by site and pdnwy: 2E-06 OE+M 2E04 OE+CQ OE+W oE+w 9EO5 SE05 OE+M OE+M OEfM OE+CQ CE+Kl OEfW 

Notes: 
--: Chemical is not a soil COPC for dds site or is net detected in dx 0 to 4 foot depth interval. 
NT0 indicafes fhat mxicity dam is mt available. 
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Table D-43: Risks-Future Worker at Year 100 

COK WA.04 CFAO, WA480 CFA-08srP CFA-LO CFA-I2 CFA-13 CFA-I5 CFA-17147 CFA-42 CFAO5 CPA-26 CFA-46 CFA-52 
Arc&r-l254 6Ea6 lE4m 3Ec6 2Ea6 
Aroclor-1260 
AW%iC 3E-06 
Benzo(a)and,race”e -- 
Benzo(b)“uarantbene -- 
B-enw(g,h,i)perylene -- 
Lead 
Mercury 
Phe~dUe~ 
Ac-228 
Ag-108l” 
Am-241 
Ba-133 
Bi-212 
Bi-214 
a-137 4Ed7 
EwI52 
F%212 
h-238 
Pu-239,240 3Ea8 
b-226 IEM 
Tl-208 
“-234 7E48 
“-235 5Ern 
“-238 lEa6 
a-95 

8E09 [al 8139 [al SE09 
3Ea6 

,a, 8E.09 (a, SEX,9 I=1 (a, 8E09 I=1 SE-09 [=I SE09 [a, 8EM) [a, SE09 [a, 8E-09 [=I SE09 

SE-I, 

3E-08 
4E-IO 

7E49 
1E49 
6E-09 

8E-I 1 ,a, SE-II ,a, 8E-II [a, 8E-ll 

3En8 ,a, 3Ea8 ,a, 3Ea8 [a, 3EL78 
4E-10 [a, 4E-10 ,a, 4E-10 [a, 4E-10 

7Ea9 La] 7Ea9 (al 7E4l9 [a] 7E-09 
lE49 [a] 1Ed9 [a] 1E.09 [a, LEa9 
6E09 ,a, 6Ea9 ,a, 6EG9 [a, 6Em 

[=I 

I=1 
[=I 

La.1 
[=I 
14 

[=I 

[=I 
@I 

[=I 
[=I 
14 

La1 

I=1 
[=I 

Cal 
I=1 
[=I 

14 

[=I 
[=I 

la1 
[aI 
[=I 

[=I 

[=I 

[=I 
[=I 

(4 
[=I 
I=1 

1EO9 [=I -- 

[a] SE-11 ,a, SE-II SE-I I [a, 2EG-t BE-1 I 

(a] 3E08 [a, 3E07 3E08 ,a, 3Ea8 [a] 3EU8 
4E-LO (a] 4E-ICI [a, 4E-10 [=.I 4E-10 [a] 4E-IO 

7Ea9 14 7E-W [a] 7EJ33 [a, 7E49 [a, 7E09 
1E49 [a, 5Eo7 1E-09 ,a, 1E09 [a, 1E49 
6E-09 I.4 6E49 [al 6,509 [al 6Eo9 ,a, 6E-W 

. . 

SE-I, ,a, SE-11 SE-l, 

3E08 
4E-10 

3Ea8 ,a, 3E08 
8EU5 ,a, SE-05 

7E09 la, 7Ea9 
7EM [a, *Ed9 
SE07 ,a, 6EoS 

ZE-180 Cal -- 

7E-09 
IEJX 
6EJ.w 

Toral risks lEa5 5Ea8 2Eu4 5E08 5Ea6 5E08 %%I5 8Ea5 SE08 SE48 2Ea6 5E08 5Ed8 5E-08 

Notes: 
..: Not Applicable: not a soil COPC at dds site, USEPA-verified carcinogenic tonicicy dam not available for dds chemical, or chemical does 
M, prnduce carcinogenic effects 
[a]: Chemical is net a mil COPC at din site Risk shown is based on site-wide risks. weighted by site, far air exposure padways. 



Table D-43: Risks - Future Worker at Year 100 

Dental Absorption Inhalation of l”halatio” of External Radiation 

WA47 OE+CKl OE+W 5E08 OE+OO OE+W 5EJxl 
CFAMD 5E07 IEC.5 5E-08 OE+OO 2E-04 2Ea4 
CFAJXSTP OE+OO OE+oO 5,X8 OE+W 0!5+00 5E08 
CFA-IO 2E07 5E06 SE08 OE+OO OE+W SE06 
CFA-12 OE+Kl lE+CQ 5Ea8 OE+Ml CE+@l 5EcB8 
CFA-13 OE+W OE+W 5E-08 OE+CO 9E-05 9Ea5 
CPA-15 OEfOO OE+OO 5E08 0lT+CO SE05 8Ed5 
CPA-,,,47 OEfOO OE+Kl 5Ea OEfOO OE+OO 5Ed8 
CFA-42 OEfOO CE+Ol 5Ea8 OE+CQ OE+CQ 5E08 
CFACIS 7E08 2ECh5 5E08 OEfOO OE+OO 2Ea6 
CFA-26 OE+M OE+M) 5E-O8 OEfOO OE+M) 5Ea8 
CFA46 OE+OO OE+W 5E08 OEfOO OE+M) SE48 
CPA-52 OE+OO OE+CMl 5E08 OEfDO OE+lN 5Ea8 

Inhalation pathways are cumulative (i.e., inhalation risks are equivalent for each rite). 



ingestion of soil 

COPC CFAU4 WA07 CFA08D CFAa8STP CPA-IO CFA-12 CFA-I3 CFA-I5 CFA-I,/47 CFA42 CFAM CFA-26 CFA46 CFA-52 
Arc&r-1254 7EM 2ED2 3Ea2 2EJ,2 
Amclor-,260 
AFSC”iC 
Be”z”(a,a”duace”e 
Bem”(b)““ora”dle”e 
Bemo(g.h.i)perylen 
Lad 
hkIC”ry 
Phe”a”due”e 
AC-228 
Ag-IOSI” 
Am-241 
Ba-133 
Bi-212 

P S214 
2 cs-‘37 Eu-152 

PM,2 
h-238 
h-239/240 
h-226 
‘,NOS 
“-234 
“-235 
“-238 
zr-95 
Tool hazard indices 
by pathway and site 

IEM 

3EN . . 

3E02 

_. 
NTD 

. . 

. . 

. . 

. . 

. . 

. . . . 

4E-01 OE+CQ 2E02 OE+OO 7E02 OE+M) OE+M) OE+oO OE+M OE+CO 2EM OE+OO OE+OO OE+OO 

Notes 
..: Chemical is not a soil COPC for dds site or is mt detected in the 0 to 0.5 foot depth interval 
NTD indicates bat toxicity dam is not available. 



Total hazard indices 
by padwq and site: Ed3 OECCC OE+W OEfCCl OEfM OE+CQ OE+OQ OE+W OE+W OE+Ml OE+W OE+CMl OE+Kl OE+m 



COPC inhalation of fugitive dust’ Inhalation of volatiles’ 
Ardor-,254 mm NA 
Ardor-I260 tan NA 
Arsenic NTD iv.4 
Benzownthracene NA 
Benz~b)“wmndme NA 
Bemo(g,h,i)perylene NA 
Lead NT0 i-u 
t.kC”~ 4Eo4 NA 
Plwlanmrene 
Ac-228 NTD NA 
Ag-lo8m NTD NA 
h-241 NT0 NA 
Ba-133 NTD NA 
Bi-ZlZ NTD iv.4 
Bi-214 NTD NA 
cs-137 NTD NA 
Eu-,52 NT0 NA 
Pb212 NTD i-u 
pu-238 NT0 NA 
pu-239,240 NTD NA 
Ra-226 NTD NA 
lT208 NTD NA 
“-234 NTrJ T-4.4 
“-235 NT0 NA 
“-7.38 NT0 NA 
Zr-95 NTD NA 
Total hzmd indices 
by p~dnvay: 4E44 OE+cm 

fi0kS: 
? Inhalation pathways are cumulative (i.e., inhalation hamrd indices are 
equivalent for each site). 
--: Not calculated because COPC was rm detected in dx 0 to 0.5 foot depth interval. 
NA: Not applicable, COPC is not volatile. 
NT0 indicates that toxicity dam is not available. 



3EM 
. . . . 

[a] 4E04 [al 4E04 [al 4E04 [al 4Ec4 [aI 

. . 

. . 

_~ . . 

_. 

4Eo4 ,a, 4Eo4 ,a, 4E-04 ,a, 4x4 [al 4E@4 Ial 4E-04 [aI 

. . 

Total hazard indices 4EOI 4Ea4 ZEW. 4Eo4 7E.02 4E.04 4E-04 4EM 4E.04 

Nates: 
--. Nor Applicable: m a COPC at this site, USEPA-verified wxmrcinogenic raxicity data rm available for his chemical, or chemical does 
not produce tmwarcinogenic effects. 
[a]: Chemical is not a sail COPC at ddr site Hazard index shown is based an site-wide hazard indices, weighted by site, far air exposure pathways. 

4E04 3Ecl2 4E-04 4Eo4 4EaZ 



Ingestion of Oermal Absorption Jllhahtion of bhalatio” of 
CFA 
CFAM 

Soil 
4Edl 

of Soil 
7E43 

Fugitive Dust 
4Eu4 

Volatiles 
OE+OO 

TOti 
4E01 

CPA07 ol3+w OE+CQ 4E04 0!2+Ml 4Eu4 
WA480 *I?42 OE+al 4Eu4 OE+W 2EM 
CFAdSTP OE+oO ol?+oo 4Eu4 o!z+OO 4EJM 
CPA-IO 7EM OE+Ml 4Eo4 ol?+lm 7E-02 
CFA-12 OE+lm oE+w 4Ec4 oE+w 4Eo4 
CFA-13 OE+w OE+oO 4Eo4 oE+oo 4EaZ 
CPA-15 OE+* OE+oO 4E04 OEfOO 4Exn 
CPA-l,/47 OE+W OE+W 4E-04 ol?+oo 4E4n 
CFA-42 OE+cm OE+W 4E-04 oE+oo 4Eo4 
CFAM *I32 OE+M 4Ec4 OE+W 3!xJZ 
CFA-26 oE+oo OE+OO 4EJ34 OE+W 4Eo4 
CPA46 oE+wl o!z+OO 4Ea4 OE+oO 4E04 
CFA-52 oE+w OEfMl 4Eu4 0lZ+OO 4Ea4 

Inhalation pathways are cumulative (i.e., inhalation hazard tiices are equivalent far each site). 



ingestion of soil 

CPA44 WA45 CFA08D CFAdSTP CPA-IO WA-12 CPA-13 WA-15 CPA-17147 CPA-42 CPA-26 CPA-46 CFA-52 

,!a, 

3Eo5 

NTD 

5E0, 4Eo8 
4M8 

NT0 

. . 

4EN 

3Ea6 
ZEJX 
NT0 

NTD 

IEo+ ,Ewl 

NTD 

NTLI 





Ingesdan of hamegrown prcduce 

CPA44 

SE07 

CFA.07 

NT0 

NTD 

*E-II 

NTD 

NT0 

LE.11 

. 

3E08 
lwl8 

NTD 

NT0 

NT0 

LE.,, 

CPA-12 WA-13 CPA-15 CFA-17147 CFA42 CFA-26 CFA4 CFA-52 

3EO6 

3Ea6 

NTD NTD 

NT0 

NT0 

5EN 

NT0 
NTD 

. . 

NTD 

NTD 

IEd 

9Eo9 
*E-LO 
,wJ* 

NTD 
NTD 

. . 

NT0 
NT0 

IE-I, 

. . 

NTD 

NTD 

IE-I, 

NTD 

NT0 

El, 

. . 



U-238 
2.95 

Total risks 

6Eu4 
SE47 

2EN 
4Eo6 

4E.w 

SEC4 

2E46 
3&M 
3E-180 

OEfW 6Eo4 5Eo4 4EW OE+W OE+M OE+W OEfW OE+W 



NA 
NA 
NA 

NA 
NA 
NA 

NA 

NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NTD 

NTD 

NA 
NA 
NA 

NA 
NA 
NA 

NT0 
NA 

NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Total risks 
CF.4 CFA- CFA- 

COPC WA04 CPA45 CFA47 08D OESTP WA-IO WA-12 CFA-I3 CFA-I5 17147 CFA-42 CFA-26 CPA-46 WA-52 
1.1. I-Triehlomtim -- . . 
Arc&WI254 
AK&w1260 
Arsenic 
Eemene 
Bem~ajanduacene 
Bem~b)“luomd,ene 
Lkmdg,h.i)perylene 
ChlomdiOuommethan 
Di-rsb”lylphtbalate 
Elhylbenzene 
Lead 
Mercury 
Phenmhrene 
Phenol 
Te”achloraedle”e 
T0lucc.e 

v 
Xyienes 

3 
AC-228 
Ag-IOh 
h-241 
E&L33 
El-z,2 
Bi-214 
cs-137 
Eu-Is* 
PI-212 
h-238 
h-2391240 
Ra-226 
TI-208 
u-234 
u-235 
“-238 
zr-95 

IE-14 [a, I!&14 la1 IE-14 la1 ,E-14 ,?.I 1E-14 ,a, 1E-14 ,a, 2E45 IE-14 ,a, 
LE.,* ,a, 1E-IO ,a1 IE-10 ,a, IE-IO ,a, lE-IO [al IE-IO ,a, 2E-06 2Ed8 
ZE-19 [a] ZE-19 [a, ZE-19 [a, ZE-19 [a] ZE-19 [a] ZE-19 [a, LEO9 ZE-19 ,a, 

1E06 ZE-LO ,a, *E-lo ,a, 
6510 Ia] 6E-IO [al 6E-10 la, 

7E49 ,a] 7Eo9 [al 7Eo9 ,a, 
5E4!4 4EO9 [a, 4EO9 la1 

. . 
1E47 2Ea8 [a, 2E-08 la1 
1Ea6 6EO9 [a, 6Ed9 la1 
4E4m 2EfJ8 [a] 2E.08 [al 
6E-I%, [a, 6E-190 [a, 6E-190 [al 

4E04 ZE-LO [a] ZE-IO [a, 6EO4 ZE-IO [a] 
6E-IO [a] 6E-IO [a, 6E-IO [al 5EG 6E-IO [a, 

. . 
8E.08 7E09 [a] 7EO9 [a] 7Ed9 [al 7Ed9 [al 
4Ed9 (a] 4EO9 [a, 4Ed9 [al 4Eo9 [al 5Eo4 

2Ed8 [al 2E08 [al 2Ed8 [al 2W8 [al 2Ea8 [al 
2Ed6 6E09 [a, 6E69 [al 2Ed6 2EJl6 
2Ed8 la] 2Ed8 [al 2E08 [al 4Ed6 3Ea6 

6E-190 [a] 6E-190 [a] 6E-190 [al 6E-190 [al 3E-180 

6E-08 [a, 

4m5 -- 

6EG [a) 6ECM [a] 6EW [a, 6Ea8 (a, 6Ea8 ,a, 6Ea8 ,a, 6Ea8 [a, 

IE-IZ 
5E-13 

IE-12 ,E-I? IE-I? IE-I? 
SE-13 5E-13 5E-13 5E-13 

n-14 
,E-10 
ZE-19 

ZE-lo 
6E-10 

7E49 
4Ed9 

,a] ZE-10 [a, ZE-LO [a, ZE-IO (a] ZE-IO [a, 
[a] 6E-10 [a] 6E-IO 6E-IO 6E-IO 

,a, 7G4 ,a, ,A9 [a, 7Ern ,a, 7E49 [a, 
[a, 4EO9 ,a, 4EO9 (a] 4Ea9 ,a] 4Ea9 [a, 

2Ed8 [a] 2E.08 [a] 2E.08 ,a, 2ECB8 [a] 2EJ,8 [a, 
6E4w [al 6E09 ,a, 6E-09 6Ern 6Ea9 
2Ed8 [a] 2E-08 [a, 2ECM [a] 2M8 [a] 2EXB8 ,a, 
6E-190 [a, 6E-190 [a] 6E-190 [a] 6E-190 [a] 6E-I90 [a, 

TOtA risks 5EC!4 2Ea7 US47 4EO4 IEW, 9EW 6EO‘l 6E-04 4EO4 
NOM: 
-: Not Applicable: tm a COPC at this site, USEPA-verified carciwgenie toxicity dala not available for this chemical, or chemical does 
not produce carcinogenic effecu. 
[a]: Chemical is not P COPC at this site Risk shown is bared on rite-wide risks. weighled by rite. far air exposure padways. 
[b]: Risk shown is based on rite-wide risks far groundwater exposure padways. 



CFA 
WA44 
CPA+5 
CPA47 
CPAAXD 
CFAaESTP 
WA-10 
CFA-I2 
WA-13 
CFA-I5 
WA-17147 
CPA-26 
CPA42 
CPA-46 
WA-52 

lngekm Dennal Absorption ingestion of Inhalation of lnhaladon Ingestion Dermal Absorption Vapors External Radiation 
of soil Of soil Homegrown Produce Fugitive Dust of Yoladles of Gro”miwater of Grwndwater from Maor Water Use Exposure ToCal 
3EJ35 lEd5 5Ea6 lEa7 OE+OO 6E-IO WI2 OE+C”l 5E-04 5E-04 
8EJx 

OE+W 
8Ea37 

OE+OO 
8Ed8 
2E66 
lEd5 
7Ed7 

oE+oo 
oE+oa 
oE+oo 
OE+oO 
OE+OO 

6E~l7 
OE+W 
4Eu6 

OEfW 
6Ea7 

OE+M 
4Ea5 

OE+W 
OE+oO 
OE+oO 
OE+ca 
OE+M) 
OE+C@ 

OE+OO 6E-LO 
OE+oo 6E-10 
OE+OO 6E-10 
OEfOO 6E-10 
oE+o 6%IO 
OE+W 6E-10 
OE+OO 6E-IO 
OE+oO 6E-IO 
OE+oO 6E-IO 
OE+OO 6E-IO 
OE+W 6E-LO 
OE+oO 6E-IO 
OE+W 6E-IO 

IE-12 
lE-12 
lE-12 
LE.12 
LE.,2 
LE.12 
,E-12 
U-L2 
IE-12 
IE-12 
IE-I2 
IE-12 
u-12 

OE+W 
OE+OO 
OE+C”l 
OE+OO 
OE+W 
0!3+ca 
OE+W 
OE+OO 
OE+oO 
OEfW 
OE+oO 
OE+M) 
OEfW 

OE+OO 
OE+@l 
4Eo4 

oE+w 
OEIE+W 
6Ea4 
5Ec4 
4Ec4 

OE+W 
OEfW 
OE+OO 
OE+OO 
OEfW 



i i I 

D-99 



D-100 



Ingesfion of homegrown produce 

COPC 
I, 1, I-Trichlarcuthane 
Arc&r-,254 
Aralor-lZM1 
Arsenic 
Be”zom”*raccw 
Bem~b)hmmhene 
&mdg,h,i)perylene 
ChlorcdiRuommethane 
Di-n-htylphthalate 
Lead 
Mercury 
Phenanduene 
Phenol 
Temchloreedxne 
Ac-228 
A&108m 
Am-241 
Ba-133 
Bi-212 
Ea.214 
Cs-137 
Eu-I52 
Pt.212 
h-238 
Pw239,240 
l&226 
n-208 
“-234 
“-235 
“-238 
a-95 

CFA.04 WA05 CFACV CFA08D CFAdESTP WA-IO WA-12 WA-13 WA-15 CFA-I,/47 CFA-V WA-26 CPA-46 CFA-52 

IElI, 

2EO2 

2F.42 
. . 

9E-02 

NTD 

4E+OI 

5E48 

. 

NT0 

5E.08 

NTD 

5Eil8 

NTD 

. . 

5E48 

NT0 

5E08 

8EJl3 - 
3E~33 -- 

NT0 NTD 

NT0 - 

5Ed8 SE48 

8E01 

NTD 

NTD 
NTD 

. . 
NT0 

5E-08 

NT0 

5M8 

Tatal hazard indices 
by site and pathway: 4E+OI 2EM 5EJl8 9E.02 5Ed8 lE42 5E08 8Eal 5Ed8 
Notes: 
--: Chemical is not a soil COPC for ddr site or is not detected in he 0 to IO foot depth interval. 
NTD indicates dm toxicity data is mt available. 

3E-06 5Ea8 5EJX 5Ea8 5EXB8 



l”halatio” of Inhalation of lngesdcm of oer”ml ahmptian Inhalation of voladles from 

COPC fugitive dub valatiles’ grou”dwareP of gromdwateS indmr water us2 
1. ,,I-Trichloraedmx . . 
Amdar-1254 NT0 NA NA 
Am&r-I260 NT0 NA NA 
Arsenic NTD NA NA 
Bcn7c@anthraccne NTD NA NA 
Eenzc(h)tluoranthene NTD NA . . NA 
Benzdg,h.i)perylene NTD NA NA 
ChlOmdi”“‘XO”WhUl~ NTD NTD 2E47 
Di-n-butylphthalate NA NA 
Lead NT0 NA NA 
Mercury 6E.04 NA NA 
pheMndW.Z”~ 
Phenol NA 3Ec.5 4Ea8 NA 
Temachlarcerhene 
A~228 NTD NA NT0 NT0 NA 
Ag-108," NTD NA NT0 NT0 NA 
Am-241 NTD NA NT0 NT0 NA 
k-133 NTD NA NT0 NT0 NA 
Bi-212 NTD NA NTD NTD NA 
Bi-214 NTD NA NT0 NT0 NA 
Cr-137 NTD NA NT0 NT0 NA 
Eu-152 NTD NA NT0 NT0 NA 
Pb2,z NTLI NA NT0 NT0 NA 
h-238 NTLI NA NT0 NT0 NA 
Pu-239,240 NTD NA NTD NT0 NA 
b-226 NTD NA NTD NT0 NA 
I'-208 NTD NA NTD NT0 NA 
U-234 NTD NA NTD NTLI NA 
"-235 NTD NA NTLI NT0 NA 
"-238 NTD NA NT0 NT0 NA 
B-95 NTD NA NTD NT0 NA 

Total hazard indices 
by pathway: 6,304 OE+OO 3Ed6 4E.08 2Ed7 
NO&S: 
‘: hhaladon pathways are cumuhtive (i.e.. inhalarion hazard indices are equivalent for each site). 
h: Gmndwater erposnre pathways are ~umuladve (i.e.. grcmdwater hazard indices are equivalent for each rite). 
--: Not calculated because COK was not detected in the 0 IO 10 foot depth intewzl. 
NA: Nc4 applicable. COPC is not volatile. 
NT0 indicates Ihal toxicity data is tmt available. 



4Edl 

*Em 

2Edl ZEfOO 
. . 
. . . . 

@I 2EW PI p, ZE-07 ZE47 ZE47 p, ZE47 *Em p, [b, 2E47 ,b, 

bl 6~34 bl 

[bl 3Ec4 PI 

6Ed4 

3EN 

[a] 6Ea4 [d 6~44 [aI 

PI 3Eoc bl 3Ea6 [bl 

6EO4 [a] 6E4-l 

3Ea6 

[al 6Ea4 [al 

@I 3~6 [bl 

,a, 6Ec4 

[bl 3EN 

. . 

. . 

. . 

. . 

4E+01 ZE42 6E.M ZEJII 6FA4 4EdZ 6E-04 2E+W 6E44 6E44 6Ea4 6En.4 6E-04 6E4‘l 



lZ+* 
LX+&7 
IX+00 
OE+oO 
0!5+00 
ll!2+OO 
0!Z+OO 
58.0, 

OEfCQ 
ClE+W 
OE+W 
LXi+OO 

6,344 
6Ea4 
6E44 
6Eo4 
6Eo4 
6EO4 
6Eo4 
6E-04 
6EC.4 
6E44 
6E44 
6E44 

3Ed6 
3E-M 
3Ea6 
3E-06 
3E.M 
3E46 
3Ea6 
3E66 
3Ea6 
3FA6 
3ED6 
3Ea6 

6,304 
2E01 
6,304 
4EdZ 
6E.c-4 

*E+W 
6Ea4 
6Ed4 
6E44 
6EO4 
6Eo4 
6E44 


